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REDAKSIONEEL - EDITORIAL 


DIE MODERNE BEHANDELING VAN 
HEMOFILIE 


Die hemofilielyer gaan sy hele lewe lank gebuk 
onder die vrees vir bloeding (selfs ten gevolge 
van ’n onbenullige ongelukkie), en die moont- 
likheid dat hy dan ’n operasie sal moet onder- 
gaan. Dit is ’n hele ruk lank reeds bekend 
dat vars bloed (nie bewaarde bloed nie) en 
vars menslike plasma doeltreffend is vir die 
behandeling van die hemofilielyer wat aan die 
bloei gegaan het. Twee belangrike referate 
(deur Bradlow, Ellis en Abrahams en deur 
Britten) wat elders in hierdie uitgawe ge- 
publiseer word, bevestig die waarde van hier- 
die behandeling op ’n baie treffende wyse. 

Vir die eerste keer in Suid-Afrika is evalu- 
asies van die biologiese krag van die antihemo- 
filieglobulien (AHG) by die behandeling en 
navolging van gevalle deur Bradlow, Ellis en 
Abrahams gedoen. In hul aantekeninge word 
daar verwys na chirurgiese gevalle van ’n 
omvang wat slegs ’n paar jaar gelede heeltemal 
ondenkbaar sou gewees het. 

’n Ander belangrike feit wat aan die lig 
gebring is, is die praktiese moontlikheid om 
bevrore vars plasma vir die behandeling van 
bloeiers te gebruik. Dit maak die terapeutiese 
materiaal baie makliker beskikbaar vir be- 
waring en verspreiding. Die bevriesing van 
vars plasma lewer geen groot tegniese probleem 
op nie. Enige moderne bloedoortappingsdiens 


THE MODERN TREATMENT OF 
HAEMOPHILIA 


The haemophiliac is haunted throughout his 
life by the dread of haemorrhage (even from 
trivial accidents) and by the possible need for 
surgery. It has now been established for some 
time that fresh blood (not stored blood) and 
fresh human plasma are effective in the treat- 
ment of the bleeding haemophiliac. 

Two important papers (by Bradlow, Ellis 
and Abrahams and . Britten) which we pub- 
lish elsewhere in this issue, confirm the value 
of this treatment very strikingly. 

Bradlow, Ellis and Abrahams also record, for 
the first time in South Africa, assays of the 
biological potency of antihaemophilic globulin 
(AHG) in the course of the treatment of the 
cases and during their follow-up. Their records 
include cases of surgery of such magnitude as 
would have been unthinkable even a few years 
ago. 

Another important fact which emerges is the 
practicability of using frozen fresh plasma for 
treating haemophiliacs. This makes the thera- 
peutic material much more readily available for 
storage and distribution. No real technical 
problem is involved in freezing fresh plasma. 
Any modern blood transfusion service should 
have facilities for the preparation, freezing and 
storage of fresh plasma. 

Until methods have been developed which 
will consistently yield high concentrations of 
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het fasiliteite vir die bereiding, bevriesing en 
aring daarvan. 

Totdat metodes ontwikkel word vir die 
standhoudende oplewering van hoé konsen- 
trasies van menslike AHG in klein volumes 
skyn dit asof die fraksionering van menslike 
plasma met die tans beskikbare metodes ndg 
noodsaaklik nog wenslik is. Inderdaad, daar is 
bewys dat hoe minder menslike plasma ver- 
steur word, hoe kragtiger is die daaropvolgende 
AHG. 


Van belang is die feit dat bees- en vark- 
plasma betreklik veel hoér konsentrasies van 
AHG as menslike plasma bevat. Om hierdie 
rede is sterk konsentrate van hierdie bronne 
berei en in die handel beskikbaar gestel. Hulle 
is egter net van beperkte terapeutiese waarde 
weens die ernstige gevolge van die onvermyde- 
like sensitisasie wat op hul gebruik volg. Hulle 
behoort derhalwe voorbehou te word as ’n 
laaste hulpmiddel vir daardie ernstige gevalle 
waar ander behandelingsmetodes nie met wels- 
lae bekroon is nie. 


Die referate wat ons in hierdie uitgawe 
publiseer, beklemtoon die belangrikheid van 
die stigting in Suidelike Afrika van ’n register 
van bloeiers sodat hulle sonder die minste ver- 
suim voorsien kan word van plasma vir hemor- 
ragiese episodes of vir chirurgie, indien nodig. 

Die taak verbonde aan die verspreiding van die 
plasma wat plaaslik in die groot stede beskikbaar 
behoort te wees, deur so ’n register vergemaklik 
word. Wat die kleiner sentrums betref, kan die 
plasma binne ’n paar uur per vliegtuig vanaf Johan- 
nesburg na enige deel van die vasteland geneem 
word. Dit sal miskien nodig wees om die plasma 
in droé ys te verpak, maar dit lewer geen praktiese 
organisasie- of vervoerprobleme op nie. 

Die suksesvolle behandeling van die bloeiende 
hemofilielyer hang heel duidelik af van ’n glad- 
werkende en doeltreffende administratiewe organisa- 
sie wat, met die sorvuldig beplande hulpbronne van 
’n moderne bloedbank, die betreklik massiewe dosis 
wat vir suksesvolle behandeling nodig is, beskikbaar 
kan stel. 

Die feit dat vars bevrore plasma tans so maklik 
in hierdie deel van die wéreld verkry kan word, is 
’n treffende huldeblyk aan die verbeeldingrykheid en 
die vérsiende blik waarmee die Suid-Afrikaanse 
Bloedoortappingsdiens sy probleme aangepak het. 
Hemofilie bly ’n besonder moeilike kwaal om te 
behandel. Die massiewe dosis menslike plasma wat 
nodig is om veilige AHG-peile in stand te hou, lewer 
sy eie probleme op. Nietemin is die huidige ont- 
wikkelings wat met soveel welslae onder beskerming 
van die Suid-Afrikaanse Bloedoortappingsdiens in 
Suid-Afrika van stapel gestuur is, ’n groot vordering 
in vergelyking met die metodes van die verlede. 
Hulle vorm die steunpilaar van die behandeling tot 
tyd en wyl stabiele, kragtige menslike (of nie-anti- 
geniese) AHG-konsentrate beskikbaar gestel word. 
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human AHG in small volumes, fractionation of 
human plasma by methods available at present 
seems neither necessary nor desirable. In fact, 
the evidence is that the less human plasma is 
interfered with, the more potent is the result- 
ing AHG. 

It is of interest that bovine and porcine 
plasma contain relatively much higher concen- 
trations of AHG than does human plasma. For 
this reason potent concentrates (commercially 
available) have been prepared from these 
sources. However, they have a limited thera- 
peutic application because of the serious conse- 
quences of the inevitable sensitization resulting 
from their use. They must therefore be reserved 
as a last resort, for those grave situations when 
there has been no success with any other form 
of treatment. 

The papers we publish in this issue empha- 
size the importance of establishing in Southern 
Africa a registry of haemophiliacs so that they 
can be supplied with plasma for haemorrhagic 
episodes or for surgery, if necessary at the 
shortest notice. 

Such a registry would facilitate the task of 
distributing plasma, which should be available 
locally in the big centres. As far as smaller 
centres are concerned, the plasma could be 
flown from Johannesburg to any part of the 
subcontinent in a matter of hours. Packing 
the plasma in dry ice may be required. This 
offers no particular organizational or transport 
problems. 

The successful treatment of the bleeding 
haemophiliac clearly depends on a smoothly 
working and efficient administrative organiza- 
tion which, with the carefully planned re- 
sources of a modern blood bank, can make 
available the relatively massive dosage needed 
for successful treatment. 

It is a great tribute to the imagination and 
foresight with which the South African Blood 
Transfusion Service has tackled its problems 
that fresh frozen plasma is now so readily 
available in this part of the world. Haemo- 
philia remains a most difficult disease to treat. 
The massive dosage of human plasma required 
to maintain safe AHG levels presents its own 
problems. Nevertheless, the present develop- 
ments, pioneered in South Africa so successfully 
under the auspices of the South African Blood 
Transfusion Service, are a great advance on 
what went before. They constitute a mainstay 
in treatment until we have available stable, 
potent human (or non-antigenic) AHG con- 
centrates. 
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TRANSFUSION THERAPY IN CLASSICAL HAEMOPHILIA 
FACTOR VIII DEFICIENCY 


BASIL A. BRADLOW, B.Sc., M.B., B.CH. (RAND), 
B. C. ELLis, M.B., B.CH., D.CLIN. PATH. (RAND)* 
and 


O. L. ABRAHAMS, B.Sc. (RAND) 


Department of Pathology and Microbiology (Division of Chemical Pathology,) University of the 
Witwatersrand and The South Africa Blood Transfusion Service,* Johannesburg 


Transfusions of fresh blood or fresh plasma 
are still the only effective means of treatment 
or prevention of bleeding in the classical 
haemophiliac (Factor VIII deficiency). Al- 
though this has been known for some time, 
it is notorious that the results of such treat- 
ment have not been uniformly successful and 
the disease has presented many problems in 
regard to its proper control. With the intro- 
duction of techniques for estimating the level 
of anti-haemophilic globulin (AHG) in 
plasma! many of these have been overcome, 
or at least are now better understood. In gene- 
ral, the object of treatment has been clarified 
and a more logical approach to the assessment 
of transfusion needs has been achieved. As a 
result the treatment nowadays of surgical, 
traumatic or spontaneous haemorrhages or the 
prevention of haemorrhages in the haemo- 
philiac is proving more successful than before. 

Previously plasma dosage was assessed by 
the control of bleeding, correction of the 
patient’s clotting time and degree of pro- 
thrombin consumption during coagulation. It 
is now well known,, however, that even small 
transfusions of fresh plasma can completely 
correct these tests but nevertheless fail to con- 
trol bleeding. Various workers’? have shown 
that the clinical severity of haemophilia corre- 
lates well with the plasma AHG level. The 
severe (classical) haemophiliac, for instance, 
who has a level below 1%, will therefore 
require more intensive therapy than the mild 
case whose AHG level may be as high as 30%. 
Then it has been found that the in vivo half- 
life of injected AHG varies between 4 and 11 
hours.5:8 For these reasons it is generally 
agreed that frequent large transfusions of fresh 
plasma are necessary to achieve AHG levels 
adequate to control bleeding. 

The timely procurement of these volumes 
of fresh plasma produces several blood bank- 
ing problems. One of the most significant is 
that it is only in the large cities of South 


Africa that fresh plasma can be readily avail- 
able. It is to be emphasized that even though 
fresh blood may be available in the smaller 
centres, it is of strictly limited value in the 
treatment of this condition, except, of course, 
where active bleeding is taking place. There- 
fore, in the hope that some convenient alter- 
native to fresh plasma could be used, we com- 
pared the im vitro AHG concentrations of 
frozen fresh plasma, freeze-dried fresh plasma 
and freeze-dried Cohn’s Fraction I. We pre- 
sent the case reports of 10 bleeding episodes 
in 8 cases of classical haemophilia in most of 
whom in vivo AHG estimates were done 
before and after transfusion of these prepara- 
tions. We include the report of a case sub- 
mitted to appendicectomy and successfully 
treated with fresh plasma only. Finally, we 
discuss some of the principles and present 
certain recommendations on the therapeutic 
handling of haemophilic patients. 


MATERIAL AND METHODS 


Plasma Antihaemophilic Globulin Assay. This was 
done by the method of Pitney,2 except that the 
incubation period used was 6 minutes instead of 
4, because substrate clotting times were found to 
be more stable at 6 minutes. Aluminium hydroxide 
was used as the prothrombin adsorbent for citrated 
plasma and barium sulphate for oxalated plasma. 
Fresh plasma from the same ‘normal’ subject was 
used to draw a standard curve for each batch of 
estimations. Serum from the same subject, stored 
at —20°C., was used as the source of Christmas 
Factor and Stuart-Prower Factor. Fresh oxalated or 
citrated plasma from 3 known classical haemo- 
philiacs was used as the source of Factor V. This 
was stored at —20°C. for no more than 3 weeks 
and was not used if the prothrombin time was 
longer than 16 seconds. When citrated specimens 
were assayed only citrated reagents were used and, 
similarly, oxalated reagents were used ‘or oxalated 
specimens. 

Plasma samples were separated from blood col- 
lected into glass tubes with 1 ml. 1.34% sodium 
oxalate per 10 ml. blood, or with 1 ml. 3.8% 
sodium citrate pec 10 ml. blood. Each assay was 
performed on at ‘east 3 separate dilutions of the 
test plasma. The final result thus represented the 
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mean of no less than 3 readings. All the assays 
were performed within 4 hours of collection of the 
specimens or of thawing in the case of studies on 
stored frozen plasmas. During this period they 
were stored at 4° C. until just before testing. 

Fresh Blood (FB). The donors were called up 
when required and their blood collected into Baxter 
vacuum bottles (H-9) which were precooled to 
5 + 1°C. About 500 ml. blood was drawn into 
each bottle which was inverted during the bleed. 
The bottle contained 120 ml. ACD solution (NIH 
formula B). Care was taken to ensure that the 
donors bled freely and as rapidly as possible (usually 
well within 7 minutes). Baxter R220 blood collec- 
tion sets were used, the size of the vein needle being 
SWG 16. Neither the bottles nor the needles were 
coated with water-repellent substances. Immediately 
after collection the bottles were gently inverted about 
10 times to ensure mixing of the blood and anti- 
coagulant and were refrigerated at 5 + 1°C. They 
were issued for transfusion as soon as the cross- 
matching tests were done. In all instances the blood 
was completely transfused within 2-3 hours from 
the time of collection. 

Fresh Plasma (FP). This was prepared from fresh 
blood without pooling, as single units except in a 
few instances where for convenience 2 units of 
plasma were pooled in one 500 ml. bottle. The 
blood was centrifuged as soon as possible after col- 
lection (usually within about 10 minutes) in a Mar- 
tin Christ Universal III KS refrigerated centrifuge, 
the temperature being maintained at 5 + 1° C. and 
spun for 1 hour at 2,000 rpm. The radius of centri- 
fugation was 26 cm. The plasma was then aspirated 
under sterile conditions into 500 ml. vacuum plain 
glass bottles (Baxter SX 1). In all cases the plasma 
was completely transfused within 3-4 hours after 
collection from the donor. All patients received 
plasma from donors of the corresponding ABO 
group. 

Frozen Fresh Plasma (FFP). This was collected 
as fresh plasma but immediately after sterile aspira- 
tion it was ‘shell-frozen’ by vertical centrifugation 
at 1,000 + 200 rpm of the 500 ml. bottles while 
vertical jets sprayed alcohol at —40°C. on to the 
outside surface. This process causes very rapid 
freezing of the entire volume of plasma. It was 
continued for 15 minutes and thereafter the bottles 
were stored at —20°C. for up to 2 weeks, the 
oldest being used first. If not used within this 
period, they were converted into the dried state and 
diverted for ordinary dried plasma production. 
When required, the frozen fresh plasma units were 
thawed rapidly under controlled conditions by 

lacing them in a large volume (36 litres) water 
ors specially heated by two 1 KW heater c'ements 
to provide rapid correction of the temperature to 
37°C. The bottles were continually swirled until 
thawing was complete, which took about 10 minutes. 
This step was done carefully to prevent cold precipi- 
tation of the fibrinogen, which is liable to occur 
unless thawing is rapid. In all instances the plasma 
was transfused within 2 hours of thawing. 

In the experiments where the AHG content of 
frozen fresh plasma was measured at various times 
during storage, the plasma from 500 ml. fresh blood 
was aspirated from the packed cells after cold centri- 
fugation (5 + 1°C.) and immediately distributed 
in about 5 ml. aliquots into 4 inches by 4 inch 
sterile, evacuated neutral glass tubes with rubber 
stoppers. These tubes were stored in 2 batches, one 
at —20°C. and the other at — 40° C. 


18 Junie 1960 


Freeze-Dried Fresh Plasma (FDFP). This was a:so 
collected as fresh plasma and ‘shell-frozen’ at 
—40° C. immediately after sterile aspiration. It 
was stored usually for up to one or two days (in 
no instance for more than 4 days) at —20°C. 
before being put through as a load for vacuum 
drying in an Edwards 50 PS Plasma Drying Machine. 
Two methods were followed in the preparation of 
the dried plasma. 

Method I: Each load consisted of 48 plasma 
bottles and 2 temperature control bottles. The 
primary drying cycle lasted about 24 hours, during 
which time the bottle heaters were thermostatically 
controlled to give a maximum bottle temperature 
up to 45°C. The vacuum applied was 0.1 to 0.2 
mm. Hg. Sublimation of water took place with 
condensation on to a coil cooled to — 40° C. There- 
after the bottles were finally dried in a secondary 
drying chamber over phosphorus pentoxide at a 
vacuum of 0.06 mm. Hg for 24 hours, during which 
time the bottles were at ambient temperature (20 to 
25° C.). After drying they were filled with sterile, 
dry nitrogen, evacuated to a residual pressure of 0.1 
to 0.2 mm. Hg and vacuum capped. The moisture 
content of the final product has been found to be 
below 0.25% of dried weight on repeated testing. 

Method Il: Each load consisted of 12 plasma 
bottles and one temperature control bottle. The 
drying cycle lasted about 36-40 hours. During the 
first 17 or 18 hours the bottle temperature was 
thermostatically maintained at a maximum of 0° C 
At about the end of this time there occurred an 
inevitable rise in bottle temperature due to the 
decrease in moisture content of the plasma. There- 
fore the bottle heaters were turned off and drying 
was completed by vacuum and the now reduced 
differential between the ambiently warmed plasma 
(about 15° C.) and the condensing coil. The vacuum 
throughout was maintained at 0.1 to 0.2 mm. Hg. 
Thereafter the secondary drying and sealing of the 
bottles was the same as for Method I. Just before 
transfusion each unit was reconstituted to the liquid 
state by the addition of 250 ml. sterile, apyrogenic 
distilled water. 

Freeze-Dried Cohn’s Fraction 1 (FDFrl). This 
was prepared according to the method of Nitschmann 
et al.2 Each unit of the fraction was derived from 
450 to 500 ml. fresh plasma pooled from 2 donors. 
In this method the protein fraction is precipitated 
by adding 8% ethanol (final concentration V/V) 
to the plasma at 2° C., storing at —2° C. overnight 
and then centrifuging at this temperature in order 
to pack down the precipitate. The supernatant was 
aspirated and discarded and the precipitate dissolved 
in 150 ml. of a citrate buffer, immediately shell- 
frozen at —40°C. and vacuum dried (Method 1) 
at the earliest opportunity. Each unit was recon- 
stituted by the addition of 150 ml. sterile, apyrogenic 
distilled water. 


RESULTS 


Fresh Plasma. The AHG concentration in 
fresh oxalated plasma from 17 ‘normal’ sub- 
jects had a mean value of 108% (range 39 to 
137%). Only one had a value below 71%. 
Aliquots of fresh plasma (FP) separated from 
6 units of fresh blood after cold centrifugation 
had AHG levels of 93, 95, 105, 115, 147 and 
202% respectively (mean 126%). These re- 
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sults indicate that there was no significant loss 
of activity during the process of cold centri- 
fugation and separation of the plasma. 

Table 1 shows the AHG rise % and the per- 
centage rise per unit after 7 transfusions of 
fresh plasma (FP), and 2 of fresh blood (FB) in 
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specimens 2 and 3 about one fifth was lost. 
There was no significant difference in the loss 
of activity at —20 and —40°C. in specimen 
3. Specimens 4 and 5 had AHG levels of 
117% and 99% respectively after 2 days’ stor- 
age. 


TABLE 1: Percentage AHG Rise and Percentage Rise per Unit after the Transfusion of Fresh Blood (FB), Fresh 
Plasma (FP), Frozen Fresh Plasma (FFP), Freeze-Dried Fresh Plasma (FDFP) and Freeze-Dried Fraction I (FDFrl) 


Patient's Preparation No. of Units* ANG Ris 
Case Weight Transfused Transfused 
(Kz.) % % per Unit 
i 66 FB 3 <1 to 22 7 
FP 2 <1 to 11 6 
2 (a) 73 FP 2 7 to 22 8 
FP 2 7 to 24 9 
3 63 FP 3 <1 to 38 13 
FP 4 10 to 56 12 
5 25 FP 1 <1 to 25 25 
FB 1 25 to 100 75 
6 45 FP 2 <1 to 64 52 
7 26 FFP 1 <1 to 30 30 
FFP 1 <1 to 14 14 
8 21 FFP 2 3 to 31 14 
2 (b) 73 FDFP 2 2to9 co 
4 73 FDFP 2 <1to7 
2 (c) 73 FDFrl 4 <1to4 1 
*FB : 1 unit=500 ml. 
FP : 1 unit=250 ml. 
FFP. : 1 unit=250 ml. 
FDFP : 1 unit=250 ml. FP freeze-dried by Method I, reconstituted with 250 ml. water. 
FDFrI_ : 1 unit=Freeze-dried fraction (from +500 ml. FP.) reconstituted with 150 ml. water. 


5 cases of haemophilia. In the 3 adult cases 
(1, 2 and 3) the rise in AHG level per unit of 
plasma or blood transfused ranged from 6 to 
13% (mean 9%). In case 5, a 6-year-old child 
weighing 25 Kg, the AHG level rose from 
<1% to 25% in response to one unit of fresh 
plasma. One unit of fresh blood transfused 
immediately after, raised the level to 100%. 
This precipitate increase cannot be explained. 
In case 6 (weight 45 Kg.) the rise was 32% 
per unit. Clinical results of fresh plasma 
therapy will be detailed in the Case Reports. 
Frozen Fresh Plasma (FFP). The AHG 
values in 5 fresh plasma specimens before, and 
for varying times after freezing and storage at 
—20 and —40° C. (5 ml. aliquots), are shown 
in Table 2. In specimen 1 about half of the 
AHG activity was iost during storage and in 


Transfusions of FFP were given to cases 7 
and 8. The AHG rises (Table 1) after 3 trans- 
fusions were 30% and 14% per unit in case 7, 
and 14% per unit in case 8. In both cases 
haemostasis was promptly achieved. FFP was 
also used to treat a massive subcutaneous 
haematoma in case 2 with excellent clinical res- 
ponse. 

These results indicate that FFP is a con- 
venient source of AHG. In most cases the ac- 
tivity is well preserved at — 20°C. for at least 
several weeks and is not significantly less than 
that of fresh plasma. 

Freeze-Dried Fresh Plasma (FDFP). The 
concentration of AHG in 5 units of reconsti- 
tuted freeze dried fresh plasma prepared by 
Method I ranged from 32% to 68% (mean 
50%), whereas the activity in 7 units prepared 
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by Method Ii ranged from 46% to 126% (mean 
90%) (Table 3). In specimens 3, 4 and 5, ali- 
quots of the original fresh plasma were assayed 
before the bulk of plasma (250 ml.) was freeze- 
dried. In all 3 there was a significant drop in 
the amount of AHG activity recovered in the 
freeze-dried product. These results were 28, 
46 and 60% recovery respectively (mean 45%). 
In specimens 6, 7, 10, 11 and 12 similar re- 
covery experiments were done in which Method 
II was employed for the drying process. Al- 
though there was a drop in AHG activity in 
the dried product this was much less than the 
drop found in the Method I results. The 
figures were 48, 58, 91, 72 and 82% AHG 
recovery respectively (mean 70%). It is con- 
cluded that FDFP has about 45% of original 
AHG activity when prepared by Method I, 
whereas it has about 70% of original AHG 
activity when prepared by Method II. The 
in vivo effects of FDFP (Method I) were 
measured in cases 2 (b) and 4 (Table 1). In 
case 2 (b) the AHG level was raised from 2% 
to 9% by the transfusion of 2 units (4% per 
unit), and from 1% to 7% (4% per unit) after 
2 units were transfused into case 4. These rises 
represent about half of those obtained by the 
use of fresh plasma (FP). 

Freeze-Dried Fraction I (FDFrl). After re- 
constitution, each to 150 ml., 2 units of freeze- 
dried Fraction I had AHG concentrations of 
13% and 38% respectively. A transfusion of 
4 units into case 2 (c) (Table 1) produced a 
rise in AHG from 1% to 4% (1% per unit), 
which indicates that these preparations were of 
no value as a source of AHG. 


CASE REPORTS 


CASE 1 


This was a male aged 32 years (weight 66 Kg.) 
who had an AHG level of under 1% and a 
past history of excessive haemorrhage after 
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trauma. After tooth extractions he had required 
blood transfusions on several occasions. All 
laboratory tests were typical of classical haemo- 
philia. He had suffered numerous haemo- 
rrhages into his hip, knee and elbow joints. 
with resulting deformity, pain and limitation 
of movements. For the previous 4 years he 
was treated with cortisone, Meticorten and 
aspirin. During this period he had two 
episodes of haematemesis and melaena, which 
required transfusion therapy. There was no 
family history of haemophilia. One week 
before his present admission he passed blood 
in his stools, was given 500 ml. fresh blood 
and sent back to work. 

First Episode: Gastro-Intestinal Bleeding. 
On 24 November 1957 he vomited a small 
amount of dark blood, was admitted in a pro- 
foundly anaemic state (haemoglobin 5.6 g. %, 
haematocrit 17%) and was given 1,500 ml. 
fresh blood. The following morning his plasma 
AHG level was 5%. Five days after the first 
transfusion he was given a further 1,500 ml. 
fresh blood. Three hours after this his plasma 
AHG level was 22% (Table 1). Further pro- 
gress was excellent, his stools rapidly became 
normal in colour and he was discharged on 
31 November 1957. 

Comment. Two transfusions of 1,500 ml. 
fresh blood at an interval of 5 days were suffi- 
cient to correct the anaemia and tide this 

atient over an episode of gastro-intestinal 

leeding. The cause of the bleeding was not 
diagnosed but was presumed to have been the 
aspirin therapy this patient received for joint 
pains. While on aspirin for a period of 4 
years he had 4 episodes of gastro-intestinal 
bleeding. After this last episode aspirin therapy 
was stopped and for a period of 2 years there 
has been no recurrence. 

Second Episode: Tooth Socket Haematoma. 
The patient attended hospital on 28 April 
1958 for a transfusion of fresh plasma before 
a tooth extraction. A single transfusion of 


TaBLE 2: Stability of AHG in Frozen Fresh Plasma (FFP) after Cold Storage (-40°C) for Various Times 


AHG % 
Specimen Before Freezing After Freezing (FFP) 
(FP) Days of Storage 

1 2 7 12 14 23 443 49 77 132 
1 93 105 47 46 6 — 45 41 
2 105 73 71 61 722 — 8 84 
3 115 9 135 98 101 — 9 — 94 
114 126 100 -9 1022 ~ 9F — 

* —20°C. 
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500 ml. fresh plasma raised his AHG level 
from under 1% to 11% (Table 1). One tooth 
was extracted 2 hours later. The socket was 
plugged and there was virtually no bleeding. 
The following day he had a large haematoma 
around the tooth socket. This resolved rapidly 
over the next 2 days without treatment and 
thereafter healing was uneventful. 


Comment. One transfusion of 500 ml. fresh 
plasma was sufficient to prevent bleeding dur- 
ing and immediately after a dental extraction. 
However, it is probable that the haematoma 
could have been prevented by a further trans- 
fusion of say 500 ml. fresh plasma about 6-10 
hours after the extraction. The dental plug 
may have contributed to the formation of the 
haematoma. 

Third Episode: Haematoma of Forearm. In 
December 1958 the patient was admitted for 
a spontaneous haematoma of the left forearm. 
The entire forearm was swollen, tense and 
painful. He was kept in bed without trans- 
fusion therapy for 7 days, during which time 
the haematoma resolved only gradually. There- 
fore daily transfusions of 1,000 ml. fresh plas- 
ma were given on the following 3 days. The 
haematoma then resolved very rapidly and the 
patient was discharged on the tenth day. 

Comment. It is felt that if plasma therapy 
had been started earlier it would have 
shortened this man’s stay in hospital by about 
4 days. These volumes of plasma provoked 
no evidence of circulatory overload. 
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CASE 2 


This was a male aged 23 years (weight 73 Kg.) 
who had an AHG level of under 1% on 
numerous occasions, had been diagnosed as a 
haemophiliac in childhood and who had had 
numerous episodes of severe spontaneous and 
traumatic haemorrhages. Many joints showed 
deformity and limitation of movement. All 
the laboratory studies revealed a typical case 
of classical haemophilia. One uncle had died 
of haemophilic bleeding. 

Haematoma of Thigh. On 12 November 
1958 he was admitted for a haemorrhage into 
the abductor muscles of the thigh following 
a fall from a tree. The left thigh was swollen, 
tense and extremely tender over the lateral 
upper third. There was no anaemia. Trans- 
fusions of fresh plasma were administered as 
shown in Table 4. Twenty-four hours after 
transfusion therapy was commenced,’ the swell- 
ing and tenderness of the thigh began to recede 
and by the second day signs had completely 
disappeared. Further progress was excellent. 
On the fourth day he was able to walk com- 
fortably and on the fifth day after admission 
he was discharged. 

Comment. In spite of the large and frequent 
transfusions of fresh plasma given he showed 
no evidence of circulatory overload. During 
most of the first 3 days after admission while 
receiving fresh plasma the mean daily AHG 
level was probably maintained at about 
10-20%. In vivo experiments were done on 
the fourth day using freeze-dried fresh plasma 
(FDFP—Method I), and freeze-dried Fraction 


TaBLE 3: AHG Concentrations in Freeze Dried Fresh Plasma (FDFP) 


Freeze Before Freeze After Freezing % AHG 
Drying Specimen Drying (FP)* Drying (FDFP) Recovered in FDFP 
Method 
AHG % 
1 32 
2 61 
Method I 3 147 41 28 
4 95 44 46 
5 114 68 60 
Mean 50% Mean 45% 
6 200 (approx.) 95 48 
a. 200 (approx.) 116 58 
8 = 86 iy 
Method II 9 46 
10 121 110 91 
11 176 126 72 
12 84 69 82 
Mean 90% Mean 70% 


*Aliquots of fresh plasma removed for AHG assay immediately before the bulk of plasma (250 ml.) was freeze 
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I (FDFrI) on the fifth day (Table 4). The 
FDFP produced a rise of about half that of 
fresh plasma whereas the FDFrI proved to be 
of no value with respect to its AHG content. 
By the time these products were used, the 
patient was well on the way to recovery. It 
is likely that smaller amounts of fresh plasma 
could have produced as good a result. From 
the data in Table 4, the half-life of AHG 
was calculated as approximately 6 hours, 
assuming an exponential turnover. 


CASE 3 


This was a male aged 43 years (weight 63 Kg.) 
who had an AHG level of under 1%. All the 
laboratory studies revealed a typical case of 
classical haemophilia. He had suffered repeated 
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(haemoglobin 5.0 g. %). Two days later the 
patient had melaena. During the 12-day period 
following admission he was given 5 trans- 
fusions each of 1,500 ml. fresh blood and one 
of 750 ml. fresh plasma. The haemoglobin 
rose to 14 g. % after the first 2 blood trans- 
fusions but within 2 days had fallen to 8 g. %. 
More fresh blood was given but after 3 days 
the haemoglobin had again fallen to 8 g. %. 
All this time the patient had melaena. He was 
then given 750 ml. fresh plasma daily for 5 
days, commencing on his thirteenth day in 
hospital. On this day his plasma AHG level 
was 11% nine hours after a transfusion of 
750 ml. fresh plasma. Twenty-four hours later 
the level was under 1%. On the sixteenth day 
he had a plasma AHG level of 38% ten 
minutes after receiving 750 ml. fresh plasma 


Taste 4: AHG Levels Before and After the Transfusion of Fresh Plasma (FP), Freeze Dried Fresh Plasma (FDFP) 


and Freeze Dried Fraction I (FDFrI) into Case 2 


Volume 
Preparation 
1958 Time Transfused — AHG % 
12 October — FP 500 — 
13 October 1am. FP 750 — 
11 a.m. 10 
3 to 4 p.m. FP 500 -- 
4.05 p.m. 22 
5 p.m. FP 750 — 
14 October FP 1,000 — 
15 October 12.25 p.m. — — 7 
12.50 p.m. FP 500 _— 
1.15 p.m. 24 
16 October 12.30 p.m. 2 
12.40 p.m. FDFP 2 units _ 
(Method I) 
1.15 p.m. 9 
17 October 12.30 p.m. — _ <1 
12.40 p.m. FDFrI 4 units _ 
1.15 p.m. — — 4 


episodes of haematoma, epistaxis, retro- 
peritoneal haemorrhage, melaena and haemo- 
rrhage into his joints. Both knee joints and 
one elbow showed deformities and marked 
limitation of movement. A year previously 
he had a small cerebral haemorrhage from 
which he recovered completely. Three of his 
brothers and one nephew also suffered from 
haemophilia. 

First Episode: Gastro-Intestinal Bleeding. 
On 9 August 1958 the patient was admitted 
to hospital complaining of upper abdominal 
pain, weakness. He was severely anaemic 


(Table 1). On this day his stool became nor- 
mal in colour but gave a positive benzidine 
reaction for occult blood. On the seventeenth 
day occult blood was no longer present. He 
was discharged after 20 days in hospital, the 
stools having been normal for 3 days. On the 
day of discharge he was given a further 1,000 
ml. fresh blood. 

Comment. The AHG half-life of this case 
was estimated to be about 5 hours assuming 
that each unit of fresh plasma raised the AHG 
level by about 12% (as was measured in 2 
instances) (Table 1) and using the AHG value 


18 Jur 


of 11! 
ing tl 
transf 
haem« 
fusior 
the b 
in vie 
it is 
achie’ 
stopp 


TABLE 
Recor 


| 
afte 
adn 
abd 
coli 
to. 
rigi 
and 
poi 
the 
con 
leu 
phi 
6% 
ang 
wa 
tiv 
ma 
gin 
ani 
me 
rig 
ha 
ap 
ap 
nc 
th 

$ 


18 June 1960 


of 11% on day 13. It is noteworthy that dur- 
ing the first 12 days in hospital intermittent 
transfusion therapy failed to stop the bowel 
haemorrhage. Then, as soon as daily trans- 
fusions of 750 ml. fresh plasma were given 
the bleeding stopped dramatically. However, 
in view of subsequent events (Second Episode) 
it is possible that adequate healing was not 
achieved and that transfusion therapy was 
stopped too soon. 
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The wound was sutured in layers and drained 
with a corrugated rubber drain. 

Immediately after the operation, a further 
1,000 ml. of fresh plasma was transfused and 
thereafter 1,000 ml. fresh plasma was given 
twice daily for 8 days. An AHG level of 56% 
was recorded on the first post-operative day, 
representing a rise of 46% after 1,000 ml. 
fresh plasma (about 12% per unit). The post- 
Operative course was entirely uneventful, the 


TaBLeE 5: Transfusions of Fresh Blood (FB) and Fresh Plasma (FP) given to Case 5 and the Plasma AHG Levels 


Recorded 
Volume 
1959 Time AHG %, 
ml.) 

21 January 3 p.m. <A 
3.05 p.m. FP 250 a 
3.40 p.m. 25 
4.15 p.m. FB 500 _ 

8.30 p.m. _ 100 
25 January 11.45 p.m. FB 500 _ 
26 January 2.40 a.m. FP 250 _— 
27 January -- FB 500 _ 
FP 250 _ 
1 February FB 500 


Second Episode: Laparotomy. One week 
after discharge from hospital he was re- 
admitted because of vomiting and severe 
abdominal pain. The pain was mid-line and 
colicky at first, but later became localized 
to the right iliac fossa. There was marked 
rigidity in this area, with rebound tenderness 


wound healing very satisfactorily and without 
haematoma formation. The stitches were 
removed on the seventh post-operative day. 
The subconjunctival haemorrhage receded and 
the stools became free of occult blood. On 
the tenth post-operative day the patient was 
discharged. 


and local tenderness over McBurney’s Comment. Expected AHG levels were cal- 
point. The psoas sign was positive but culated on the basis of a 5-hour half-life and 
there was no rectal tenderness. A small sub- 4 mean rise per unit of fresh. plasma of 12%. 


conjunctival haemorrhage was noted. The 
leucocyte count was 10,900 per c.mm. (neutro- 
phils 71%, lymphocytes 19%, monocytes 
6% and eosinophils 4%). There was no 
anaemia (haemoglobin 14.2 g. %). The stool 
was normal in colour but gave a strong posi- 
tive benzidine reaction for occult blood. 

A tentative diagnosis of appendicitis was 
made and a laparotomy performed. He was 
given a transfusion of 1,000 ml. fresh plasma 
and 30 minutes later the operation was com- 
menced. A grid-iron incision was made in the 
right iliac fossa. A large retroperitoneal 
haemorrhage was present in the region of the 
appendix. The appendix was normal in 
appearance but was removed. It proved to be 
normal on histological examination. During 
the operation there was no abnormal bleeding. 


Fig. 1 shows this calculation in graphic form 
where 1,000 ml. fresh plasma was given (with- 
in one hour) near midday and 10 p.m. each 
day. The theoretically calculated AHG levels 
are above 10% for about 22 hours, above 20% 
for about 14 hours, and above 30% for about 
10 hours of each day. It is likely that the 
true AHG levels were not much different from 
these calculated levels. They proved sufficient 
to maintain haemostasis throughout the post- 
operative period. No untoward effects attri- 
butable to the large volumes transfused were 
noted apart from a massive proteinuria which 
developed on the third post-operative day and 
disappeared when the plasma transfusions were 
stopped. The patient has remained well now 
for over a year since the operation. 
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CASE 4 


This was a male aged 40 years (weight 73 Kg.) 
who was a known haemophiliac (AHG level 
under 1%) with a past history of haemarthro- 
sis, muscle haematomata, repeated epistaxes 
and severe haemorrhage following trauma. He 
had a surgical operation (strangulated hernia 
and resection of small bowel) 6 years ago, for 
which he required numerous transfusions 
of blood and plasma. There was no family 
history of haemophilia. 

Episode of Epistaxis. On 13 November 
1958 he attended hospital complaining of 
epistaxis which had been present for 5 days. 
He was given 500 ml. fresh plasma on 13 and 
again on 15 November. This controlled bleed- 
ing but after 24 hours a slow ooze commenced. 
He treated this at home with nose plugs dipped 
in Thrombin Topical (Parke Davis). As this 
did not control the bleeding, 2 further trans- 
fusions of 500 ml. fresh plasma were given 
on 26 and 27 November respectively. Bleed- 
ing ceased but again recurred on 7 December. 
He was now admitted to hospital and given 
1,000 ml. fresh plasma which promptly stopped 
the bleeding. Over the succeeding 24 hours 
he was given 2 further transfusions of 500 
ml. fresh plasma. Thereafter the bleeding did 
not recur. 

Comment, When widely spaced transfusions 
of 500 ml. fresh plasma were given the haemo- 
static effect was only temporary. As soon as 
the fresh plasma was given in a more intensive 
manner (2,000 ml. within 30 hours) over a 
long enough time presumably for adequate 
strong clot formation and primary healing to 
occur at the site of the bleed, the epistaxis 
was well controlled, 


CASE 5 


This was a boy aged 6 years (weight 25 Kg.) 
who had an AHG level of under 1% and 
who had suffered from severe bruising, 
haemarthroses and several episodes of trau- 
matic haemorrhage since infancy. At the age 
of 3 years he was given weekly fresh plasma 
transfusions for about 12 months. For the 
past 3 years he had been treated with predni- 
sone. The maternal grandfather and one uncle 
were proven classical haemophiliacs. 

Episode of Traumatic Haematoma. On 21 
January 1959 he was admitted to hospital for 
a severe scrotal and perineal haematoma fol- 
lowing a fall. There was also severe bruising 
of the perineum, lower abdomen and thighs. 
He was given 500 ml. fresh blood and 250 ml. 
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fresh plasma on admission (Table 5). The 
haematoma subsided during the succeeding 3 
days but on 25 January he had a severe 
epistaxis and the haematoma began to enlarge. 
Further transfusions of fresh blood and fresh 
plasma were given on 25, 26, 27 January and 
1 February. These controlled the bleeding and 
thereafter progress was uneventful. 
Comment. This case illustrates that only by 
maintaining adequate levels of AHG for 3 
days was recurrence of bleeding prevented. 


CASE 6 


This was a male aged 17 years (weight 45 Kg.) 
who had an AHG level of under 1% on several 
occasions and a past history of epistaxis, 
recurrent haemarthroses and excessive trauma 
after haemorrhage. At the age of 11 years 
his left leg was amputated 2 inches below the 
inguinal ligament following haematoma forma- 
tion, infection and osteomyelitis.  Post- 
operatively 42,500 ml. blood were transfused 
over a period of 13 weeks.!° His maternal 
grandfather and one brother are ‘bleeders’. 

Episode of Haemorrhage from Ulcer. He 
was admitted on 6 June 1959 for treatment 
of a large ulcer in the right axilla. This was 
caused by pressure from a badly fitting crutch 
which had recently been acquired. There was 
persistent haemorrhage from the ulcer. In 
hospital he was given 500 ml. fresh plasma 
daily for 5 days. This resulted in prompt 
control of the haemorrhage and satisfactory 
healing of the ulcer. Following one trans- 
fusion of 500 ml. fresh plasma, the AHG level 
rose from <1% to 64% (Table 1). Four hours 
later the level was 57% and 17 hours later 
it was 5%. From these data the half-life of 
the injected AHG was estimated as approxi- 
mately 6 hours. 

Comment. Fresh plasma transfusions rapidly 
controlled haemorrhage from a traumatic pres- 
sure ulcer. Healing of the ulcer was rapid 
during the period of transfusion therapy. The 
response of the AHG level to one transfusion 
of fresh plasma was unexpectedly large. This 
may have been due, at least in part, to the 
patient’s small plasma volume. 


CASE 7 


This was a boy aged 7 years (weight 26 Kg.) 
who had an AHG level of under 1% and a 
history of excessive bleeding following circum- 
cision at the age of 6 weeks, and numerous 
other episodes of bleeding following trauma, 
epistaxis and haemorrhage into the thigh 
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muscles. For one year he was given weekly 
plasma transfusions but these were abandoned 
2 years before admission. Two of his maternal 
uncles and two second cousins are ‘bleeders’. 
Episode of Intra-Abdominal Haemorrhage. 
He was admitted on 24 June 1959 com- 
plaining of severe pain, guarding and tender- 
ness in the right iliac fossa. The diagnosis 
of intra-abdominal haemorrhage was made and 
he was given 500 ml. frozen fresh plasma and 
500 ml. fresh blood within 12 hours of admis- 
sion. This resulted in prompt clinical improve- 
ment. He was then given 5 transfusions of 
250 ml. frozen fresh plasma during the next 
2 days and made an uneventful recovery. On 
the second day of therapy, transfusion of 250 
ml. frozen fresh plasma raised the plasma AHG 
from <1% to 30% and 3 days later a similar 
transfusion produced a rise from <1% to 
14% (Table 1). The AHG content of the 
transfused plasma was measured with the latter 
transfusion only and found to be 117%. 
Comment. This patient presented with signs 
and symptoms simulating acute appendicitis 
but responded dramatically to frozen fresh 
plasma and fresh blood transfusions. The 
response of the AHG level to the FFP trans- 
fusions was excellent. The difference in 
response to the 2 transfusions cannot be ex- 
plained since the AHG content of the first 
transfusion of plasma was not measured. 


CASE 8 


This was a boy aged 6 years (weight 21 Kg.) 
who had a history of excessive haemorrhage 
following trauma, excessive bruising and 
repeated haemarthroses. There was no family 
history of bleeding. Repeated laboratory 
studies over the past 5 years all confirmed the 
diagnosis of classical haemophilia (AHG level 
below 1%). 

Episode of Traumatic Haemarthrosis. He 
was admitted on 14 July 1959 for treatment of 
a traumatic haemarthrosis of the left knee. 
Two units of frozen fresh plasma (500 ml.) 
were transfused on the day of admission. Six- 
teen hours later his AHG level was 3%, 
whereupon a further 2 units were given. These 
raised his AHG level to 31% (Table 1). 
Immediately after starting therapy the swelling 
began to subside, the patient was able to walk 
on the fourth day and was discharged on the 
sixth day. During the ensuing month the knee 
gradually returned to normal and he became 
fully ambulatory. 

Comment. This patient showed a satisfac- 
tory response to transfusions of frozen fresh 
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plasma with resolution of a haemarthrosis of 
the knee after only two days of transfusion 
therapy. 


DISCUSSION 


The main objects of transfusion therapy in the 
classical haemophiliac are to correct shock and 
blood loss, then to sustain a level of AHG in 
the patient’s plasma adequate to maintain 
haemostasis, and long enough to prevent 
recurrence of bleeding when the patient's 
AHG returns to its previous low level. There 
seem to be three primary considerations—the 
transfusion product should contain the active 
principle and in sufficient amount, the trans- 
fusions should be given with regard to the 
particular properties of AHG, and local tissue 
repair should be sufficiently advanced before 
treatment is discontinued. 


THE TRANSFUSION PRODUCT 


Fresh Blood and Fresh Plasma. Several 
workers!!-!4 have shown that AHG activity 
disappears rapidly from citrated bank blood 
stored at 4°C., and more so from plasma left 
at room temperature.» The use of blood even 
perhaps as little as one day old in the treat- 
ment of this disease would therefore constitute 
poor therapy. The same conclusion would 
obviously apply to the use of freeze-dried 
plasma prepared from outdated blood, or liquid 
plasma that is not absolutely fresh. Our studies 
have shown that fresh plasma prepared as 
described contained average normal quantities 
of AHG. The im vivo AHG rise following 
nine transfusions of fresh plasma or fresh blood 
in 5 patients was satisfactory in every case. 
In general these findings agree with those of 
other workers.!>: 

To obtain good AHG yields in the plasma 
it is also important to ensure that the donor 
bleeds rapidly during the collection of the 
blood!? and that, as discussed later, the blood 
is refrigerated during centrifugation. Pieper 
et a! state emphatically : 

‘The blood must be co!lected rapidly in siliconized 
bottles or plastic bags, without foaming and with 
constant agitation so as to ensure continuous mixing 
of anticoagulant and blood.’ 

No AHG assay levels were presented to 
indicate that non-wettability of the equipment 
surfaces or foaming in any way influenced the 
AHG content of their plasma. Our findings 
are not in agreement with their statement as 
we not only achieved good clinical results but 
also demonstrated high plasma AHG yields 
using unsiliconized bottles, and the donor 
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blood did foam during vacuum collection. 
Kettenborg et al.!3 have also shown that sili- 
conization does not affect the rate of deterio- 
ration of AHG in stored citrated blood. 

The supply of fresh plasma in the large 
amounts required imposes difficulties on any 
blood transfusion service. We found, for 
instance, that to mobilize donors and staff late 
at night or during week-ends sometimes caused 
delays. Then, production and supply of fresh 
plasma can only be undertaken by those trans- 
fusion centres that have a refrigerated centri- 
fuge and are able to provide the necessary 
organization. With the object of overcoming 
these difficulties we studied the therapeutic 
value of frozen fresh plasma and various freeze 
dried products. 

Frozen Fresh Plasma. Our in vitro and in 
vivo studies indicated that FFP has an AHG 
potency equal to or only slightly less than 
that of fresh plasma. However, several other 
workers®: !!. 17-19 have found that the AHG 
content of FFP was on the average about half 
that of fresh plasma. Pool and Robinson!? 
state that when preparing fresh plasma most 
of the AHG loss occurred during centrifuga- 
tion (unrefrigerated). Once the plasma was 
frozen, however, subsequent loss of AHG 
activity was very slow, a fact we have con- 
firmed. Rapaport et al.'4 also found that no 
loss of AHG occurred after storage of plasma 
in the frozen state for up to 13 days. In view 
of these findings it appears important to main- 
tain a temperature of about 4°C. during cen- 
trifugation. 

We believe that for the preservation of 
plasma AHG the stages of freezing and thaw- 
ing are important. By rapid ‘shell-freezing’ 
and rapid thawing at a controlled temperature, 
cold fibrinogen precipitation is completely 
eliminated whereas without these precautions 
it occurs very commonly. It seems essential to 
avoid this since Pool and Robinson!” observed 
that AHG was carried down with the fibrino- 
gen when it precipitated. It is possible that 
the good AHG values we found in our FFP 
may have been due in part at least to the care 
with which freezing and thawing was carried 
out. 

It is our current practice to maintain a bank 
of frozen fresh plasma (each unit is kept at 
— 20°C. for up to 14 days) and we have used 
this successfully in many haemophilic bleeding 
episodes other than those reported here. Frozen 
fresh plasma packed in ‘dry ice’ could con- 
veniently be despatched to almost any centre 
in Southern Africa. It could be stored in the 
deep-freeze compartment of an_ ordinary 
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domestic refrigerator and thawed as required. 
However, some loss of AHG may be expected 
if the temperature of thawing is not properly 
controlled. In our opinion this offers advan- 
tages over the existing facilities for the treat- 
ment of haemophiliacs who are not in the 
immediate vicinity of an adequate transfusion 
service. 

Freeze-Dried Fresh Plasma, Our in vivo and 
in vitro results show that during the process 
of drying an appreciable amount of AHG was 
lost. We recovered an average of 45% by 
Method I and significantly more (an average 
of 70%) by Method II. Other workers®: 1!) !7 
have also reported the loss of about 50% AHG 
activity during the drying process. Despite 
these losses, however, it is felt that such plas- 
ma, especially when prepared by our Method 
II, is of value since the AHG activity will be 
preserved almost indefinitely at room tempera- 
ture. Recently one of our haemophilic patients 
who lives in Southern Rhodesia was treated 
successfully with this product for an episode 
of severe haematuria, when all other available 
means had failed. 

Freeze-Dried Cohn’s Fraction I. Our efforts 
to produce a human AHG concentrate were 
unsuccessful but although there may be advan- 
tages in using such concentrates, we did not 
need them because fresh plasma or FFP trans- 
fusions were satisfactory in all instances. 


AHG DOSAGE 


Plasma dosage depends on the rise in patient's 
AHG level per unit transfused, the rate at 
which the AHG disappears from the patient's 
plasma and the level of AHG necessary for 
haemostasis. Theoretically, a transfusion of 250 
ml. plasma given to an average-sized adult 
should raise the AHG level by about 9%. 
The mean rise in our adult haemophiliacs was 
in fact 9% per unit of fresh plasma. The drop 
in plasma AHG after injection has been found 
to be an exponential and various workers have 
estimated its im vivo half-life as 4 hours? 11 
hours> and 10 hours.'!? In 3 of our cases we 
estimated the value as 5, 5 and 6 hours respec- 
tively. It is obvious, therefore, that transfusions 
should be given at frequent intervals, e.g. 
about 4 times a day, in order to maintain a 
steady raised level of AHG. Fig. 1 shows the 
calculated AHG levels in case 3. In this case. 
however, plasma was given twice daily and 
the mean daily level was approximately 25%. 
With 6-hourly transfusions the fluctuation in 
level would undoubtedly have been less. 
Theoretically a large initial ‘loading’ dose 
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would be advantageous. The short in vivo 
half-life of AHG seems to emphasize how 
illogical is the often practiced weekly pro- 
phylactic transfusion of plasma to the haemo- 
philiac. 

Attempts have been made to estimate the 
so-called ‘minimum haemostatic level’ of 
plasma AHG. Biggs® has suggested that a level 
of 30% is necessary to prevent haemorrhage 
following major surgery, whereas Graham et 
al! believe that levels of 20-25% are haemo- 
static. Then Langdell et al3 state that 5% is 
an adequate level. In our case 3 (appendic- 
ectomy) the theoretical graph shown in Fig. 
1 indicates that a level of about 30% AHG 
was maintained for only 10 hours per day. 


100 
50 
to 20—-4------4- 
NORMAL 
5+ 
md. md. md, md. md. 
! 2 3 4 
POST-OPERATIVE DAYS @ 
Fig. 1. Theoretical AHG levels it? case 3 who 


received 1,000 ml. fresh plasma twice daily and in 
whom the AHG half-life was measured as 5 hours. 
It was assumed that each 250 ml. plasma raised the 
AHG level by 12° as measured on 2 occasions. 


actual measurements. 
theoretical calculations. 


Open circles: 

Closed circles: 
md.: midday. 
Solid vertical lines: 1,000 ml. fresh plasma. 


Although the level fluctuated between about 
8% and 60%, haemostasis was achieved. The 
mean daily value was probably near 25%, 
which confirms the views of Biggs> and 
Graham et al?! During the first bleeding 
episode in this case (gastro-intestinal bleeding) 
it was calculated that a mean daily AHG level 
of about 10% was maintained. This con- 
trolled bleeding only temporarily and therefore 
= not constitute a minimum haemostatic 
evel. 
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The maximum dose of plasma that can be 
tolerated is not known. We therefore gave 
several of our patients very large plasma trans- 
fusions. Doses of 27 ml. per Kg. per day 
(case 2), 31 ml. per Kg. per day (case 3) and 
30 ml. per Kg. per day (case 5) provoked no 
ill effects. Case 7 was given 1,000 ml. blood 
and plasma within 12 hours which was equiva- 
lent to more than 40 ml. per Kg. per day. It 
is concluded that fresh plasma in doses of 30 
ml. per Kg. per day is well tolerated by adults 
and children and when given in 4 divided 
doses could maintain a mean daily AHG level 
of about 25%. In case 3 this dosage was 
continued for 8 days. 

Macfarlane et al.!5 have stressed the desir- 
ability of attaining early correction of the clot- 
ting defect in cases of haemophilic bleeding. 
They emphasize that unless this is done the 
‘soft useless clot’ that forms may impede 
wound healing. This seems to be borne out 
in our cases 3, 4 and 5 in whom inadequate 
initial treatment resulted in temporary haemo- 
stasis only, to be followed by recurrence of 
bleeding within a few days. Thereafter inten- 
sive, sustained therapy was successful in each 
case. Correct dosage is also determined by 
the nature and site of the haemorrhage. 
Haemarthroses and _ soft-tissue haematomas 
seem to respond well to relatively small trans- 
fusions of plasma (our cases 1, 2 and 5). In 
these intances and in episodes of dental, nasal, 
renal or external bleeding we have found that 
10-20 ml. per Kg. per day were haemostatic. 
Therapy should be continued for at least 3 days 
or longer if healing is not sufficiently advanced. 
In cases submitted to major surgery or suffer- 
ing severe injuries, large doses of fresh plasma 
(30 ml. per Kg. per day) must be given for 
at least 8 days or longer if healing is not com- 
plete. During therapy it is advisable to esti- 
mate the patient’s AHG response in order to 
ensure proper control and to detect a refractory 
state.>: 24 

Certain animal plasma protein concentrates 
are a potent source of AHG. At present only 
bovine and porcine preparations are available 
but since these are highly antigenic a total of 


-only about 20 days’ therapy is possible in the 


life of any patient. In our experience plasma 
therapy has been successful in all instances but 
since it has been reported that some cases may 
fail to respond, or that refractory states de- 
velop,* 4 animal concentrates may have to be 
used. Macfarlane et al.!5 recommended that they 
should not be resorted to ‘unless the patient's 
life is in danger. Biggs* has stated that in 


severe haemophilia haemostatic AHG levels 
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adequate for major surgery can only be 
achieved by their use. From our case 3 
(appendicectomy) this does not seem to be so 
since plasma transfusions alone were haemo- 
static. Other workers, too, have reported suc- 
cessful results using only fresh plasma for 
appendicectomy,?? goniotomy,”> surgical correc- 
tion of a club foot,!® resection of bowel follow- 
ing a strangulated hernia®> and gastrectomy.”6 
We, therefore, recommend that plasma should 
be used alone as the initial treatment in every 
case and only if bleeding continues despite 
adequate dosage and potency of the plasma 
should AHG concentrates be given. 


SUMMARY 


1. AHG levels were estimated during 10 bleed- 
ing episodes in 8 cases of classical haemophilia. 

2. Haemostatic levels of AHG were achieved 
in all cases with fresh plasma or fresh blood 
transfusions. 

3. One case was submitted to appendicec- 
tomy. Fresh plasma transfusions pre-opera- 
tively and for 8 days post-operatively were 
completely effective in preventing haemorrhage. 
The post-operative course was uneventful and 
the patient was discharged on the tenth day. 

4. Frozen fresh plasma was shown to be a 
convenient and satisfactory substitute for fresh 
plasma. Under the conditions of preparation 
described the loss of AHG during the freezing 
and thawing processes was minimal. 

5. Freeze-dried fresh plasma prepared by 
Method II showed 70% recoveries of AHG, 
which indicates the value of this product. 

6. The principles underlying transfusion 
therapy in haemophilia are discussed and some 
recommendations are made. 


ADDENDUM 


Since going to press one of us (B.C. E.) has been 
concerned with the treatment of 3 cases of 
classical haemophilia who underwent major 
surgical operations. In each case fresh frozen 
plasma was used to achieve haemostasis. 


CASE 1 


This was a 17-year-old Bloemfontein boy 
(weight about 65 Kg.) with proven classical 
haemophilia. He had suffered numerous 
episodes of severe bleeding for which he had 
received blood transfusions. His elder brother 
is also a proven haemophiliac. 

On 6 March 1960 the patient was knocked 
off his auto-cycle in a minor road accident. 
Although he sustained no significant super- 
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ficial wounds, a short while after his fall he 
developed an extensive haematoma of his neck 
and a complete paralysis and anaesthesia below 
the neurological level of T2. 

He was treated initially in the National Hos- 
pital, Bloemfontein, with 1,000 ml. 2-day-old 
blood and was put into an iron lung machine 
because of poor respiration resulting from the 
intercostal paralysis. Fresh frozen plasma 
therapy was commenced at 11 p.m. on 7 March. 
On 8 March he was transferred to Johannes- 
burg by air for operation. 

On arrival he was given 500 ml. fresh 
frozen plasma and preliminary investigations 
were done. Myodil injected into the cysternal 
and lumbar subarachnoid spaces indicated a 
block extending from T2 above to T7 below. 
There was no blood staining of the cerebro- 
spinal fluid from either site. The lumbar pres- 
sure was raised and the Queckenstedt test re- 
vealed a partial block. A diagnosis was made 
of spinal subdural or extradural haematoma 
extending from T2 to T7 and an exploratory 
laminectomy was performed (Mr. E. R. Rosen- 
berg). 

The third, fourth and fifth thoracic laminae 
were removed and the spinal dura exposed. 
There was bruising of the paravertebral 
muscles. An extensive spinal subdural haema- 
toma was present and was sucked out above 
and below. During the initial stages of the 
operation there was slightly more oozing than 
normal, so a further 500 ml. FFP and 500 ml. 
fresh blood were given. Thereafter throughout 
the rest of the operation haemostasis was good 
and blood loss during the operation was no 
more than normal. A Penrose drain was tied 
in and the wound closed with careful silk 
ligaturing of all facial and muscular levels. 

He was then put on to FFP 30 ml. per Kg. 
per day for 4 days, 20 ml. per Kg. per day for 
3 days and 15 ml. per Kg. per day for 3 days. 
The drain was removed 48 hours after opera- 
tion, at which time the dressing was only 
slightly blood stained. Stitches were removed 
on the 10th post-operative day. By the 14th 
post-operative day the wound had healed com- 
pletely except for a very small stitch-wound 
haematoma which developed 4 days after 
plasma therapy had ended, but subsided un- 
eventfully. 

Post-operatively the level of anaesthesia re- 
ceded only slightly (from T2 to T6), he re- 
covered bladder sensation but no voluntary 
bladder control. Intercostal respiration returned 
but he has a permanent paraplegia. Repeat 


myelograms done 8 days after the operation 
under plasma cover revealed complete patency 
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of the whole spinal subarachnoid space with no 
hold-up of dye. It is presumed therefore that 
residual sensory and motor loss will be perma- 
nent and was caused by the 27-hour delay in 
operative removal of the spinal subdural 
haematoma. The patient is still in hospital. 

Comment. Fresh frozen plasma in doses of 
30 ml. per Kg. per day, tailing off to 15 ml. 
per Kg. per day during the 10 post-operative 
days resulted in normal wound healing in spite 
of the extensive operation. During the opera- 
tion haemostasis was good and blood loss not 
abnormal. 


CASE 2 


This was a Kimberley boy aged 11 years 
(weight 32 Kg.) who is a proven classical 
haemophiliac. Two weeks before admission 
he was kicked on the back of the head. He 
was admitted to a Johannesburg nursing home 
on 9 March 1960 with evidence of a right- 
sided subdural haematoma accompanied by 
gross bilateral papilloedema with numerous 
retinal haemorrhages. 

Exploratory burrholes were performed on 10 
March (Mr. H. D. Ritchkin). Pre-operatively 
he was given 750 ml. FFP. There was no 
abnormal bleeding during the operation. Right 
frontal and biparietal burrholes were made and 
a large right-sided subdural haematoma 
evacuated. 

Six hours post-operatively he was given 250 
ml. FFP and from then onwards he received 
30 ml. per Kg. per day for 3 days, and 20 ml. 
per Kg. per day for 3 days. On the first 
post-operative day there was an_ excessive 
amount of bleeding from 2 of the burrholes, 
probably because he was extremely apprehen- 
sive and cried frequently. He was therefore 
heavily sedated; further wound healing was 
complete and uneventful. Stitches were re- 
moved on the third day and he was discharged 
on the ninth post-operative day. He was sent 
back to Kimberley on the fifteenth post- 
operative day when the papilloedema had 
almost cleared, the retinal haemorrhages had 
cleared and vision had nearly returned to 
normal. 


CASE 3 


This was a 27-year-old man (weight about 70 
Kg.) who has proven classical haemophilia and 
has suffered numerous episodes of haema- 
tomata, bleeding and bruising since infancy. 
His previous history was characterized by very 
few intra-articular bleeds but numerous muscle 
and soft-tissue haematomata. These had led 
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to ischaemic contractures and wasting of both 
his legs, and for the past 2 years he has not 
been able to walk, in part because of immobile 
equinus deformities to both ankles. 

On 22 December 1959 he was admitted to 
the General Hospital, Johannesburg, for opera- 
tive correction of these deformities in the hope 
that he might be able to walk again. On 29 
January 1960, a wedge tarsectomy was done on 
his left ankle. He was given 500 ml. FFP the 
night before, and a further 500 ml. just before 
the operation. 

The incision was, made over the antero- 
lateral aspect of the ankle, which was dislocated 
by inversion after the sinus tarsi had been 
opened. The calcaneo-cuboid, talo-navicular 
and subtaloid joints were opened and wedges 
of bone removed from their surfaces. The 
navicular bone was removed and the cuneiform 
bones stripped of their presenting cartilage. 
The foot was brought into a slight varus posi- 
tion and, after suturing and dressing the 
wound, an above-knee plaster was applied. 
There was no abnormal bleeding during the 
operation. 

Thereafter he was given 30 ml. per Kg. per 
day FFP (2,000 ml. per day in divided doses 
at 6-hourly intervals). On the third post- 
operative day he developed a bilateral basal 
bronchopneumonia and went into congestive 
cardiac failure. This was attributed to the 
fact that, in addition to the large doses of 
plasma, he had inadvertently received about 
1,000 ml. saline intravenously daily and there 
had been no restriction of oral fluid intake. 
Together with other treatment his plasma 
dosage was reduced to 15 ml. per Kg. per day. 
He recovered from this complication on the 
sixth day and plasma was discontinued on the 
tenth post-operative day. 

On 11 March 1960, a similar operation was 
done on his right ankle. Pre-operatively he 
was given 500 ml. FFP and a further 500 ml. 
immediately post-operatively. During the 
operation there was no abnormal bleeding. 
When this second operation was com- 
pleted the plaster was removed from the 
left leg (first operation) and the stitches re- 
moved from the wound which had healed 
completely and without any evidence of abnor- 
mal bleeding under the plaster. After the 


second operation the patient developed a 
spiking temperature, up to 106° F. on some 
occasions. 

Repeated blood cultures produced a growth 
of Staphylococcus aureus but treatment with a 
wide range of antibiotics, including Albamycin, 
failed to control the temperature. 


No abnor- 
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mal or irregular blood group antibodies were 
found in his circulation and both his serum 
and plasma failed to inhibit thromboplastin 
generation of a normal control. 

Because of his pyrexia, plasma dosage was 
maintained at 10 ml. per Kg. per day for only 
6 days. On the fourteenth post-operative day 
severe bleeding was noted under the right leg 
plaster, which was removed and about 3 pints 
of blood found to be present. As the wound 
had not healed completely he was given FFP 
10 ml. per Kg. per day for a further 6 days, 
the above-knee plaster having been reapplied. 
He is still in hospital. 

Comment. FFP maintained normal haemo- 
stasis during the first operation and doses of 
30 ml. per Kg. per day for 3 days, then 15 ml. 
per Kg. per day for a further 7 days, allowed 
normal wound healing. Because of a septi- 
caemia following the second operation, FFP 
was given for only 6 days at the attenuated 
dosage of 10 ml. per Kg. per day. This was 
not sufficient to maintain wound haemostasis 
although wound infection was suspected and 
may presumably have contributed to the severe 
bleeding that occurred on the fourteenth post- 
operative day. 


We wish to thank Professor H. B. Stein and Dr. 
M. Shapiro for their valued advice on the work and 
preparation of this paper. 

We also thank Mr. P. Wiese and Mr. W. 
Schneider for their technical assistance, and the 
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obtaining our data. 
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HAEMOPHILIA 


A. F. H. BriTTEN, M.B., B.CH. (RAND.) 
Johannesburg 


The management of haemophilia (Factor VIII 
deficiency, AHF deficiency) has become very 
much more promising in the last few years. 
Rapidly increasing knowledge of the nature of 
the missing factor, and the relative ease with 
which supplies of this substance can be ob- 
tained and transfused, have made the life of 
the haemophiliac much more comfortable. 

In 1907 Carriere’ stated that 54% of 
haemophiliacs died before their 5th year and 


89% before the 20th year. This state of affairs 
has now been radically changed. The vast 
majority of haemophiliacs should reach and 
enjoy adult life. The haemophiliac’s main 
problem has changed from how to stay alive 
to how to keep well. It is this very difficult 
art that may be called ‘ prophylaxis in haemo- 
philia’. Owing to the very nature of the dis- 
ease, the most important aspect of prophylaxis 
is correct therapeusis. It is not the intention 
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here to discuss therapeutic measures in detail; 
but the underlying principles must be appreci- 
ated for the understanding of the long-term 
management of the haemophilic patient. 

The essential therapeutic advance in haemo- 
philia is transfusion of fresh plasma or its 
derivatives. Before one can comment on the 
indications for transfusion, whether therapeutic 
or prophylactic, one must consider the advan- 
tages on the one hand and the dangers and 
limitations on the other. 

The advantages are manifest. Major sur- 
gery has been undertaken under plasma cover 
with complete absence of pathological haemor- 
thage.4 The period of incapacity due to minor 
and major bleeding episodes can be reduced 
greatly. Many of the crippling complications 
of the condition can be avoided by early treat- 
ment of a haemorrhage. 

The disadvantages are more difficult to 
assess and will be discussed individually. 
Firstly, the large amounts of plasma required 
for adequate treatment set several problems. 

i. The Lack of Sufficient Human Blood. Mac- 
farlane!2 estimates that it would require half a 
million regular donors to keep the haemophiliacs 
of Great Britain in supply for prophylactic treat- 
ment. This is a very real problem. 

ii. The Cost of Such Therapy. This is not the 
place to discuss whether it is justifiable for a small 
section of the population to receive treatment which, 
over a life-time, will cost far more than their poten- 
tial earning power. The more practical point is 
that very few countries would be able to subsidize 
such treatment, and no haemophiliac would be able 
to pay for it himself. 

iii. The Inconvenience of Daily or Twice Daily 
Transfusion. This is no mean consideration for a 
man who may expect this state of affairs to continue 
for the rest of his life. The technical problem of 
innumerable venepunctures should also not be dis- 
regarded. 

Secondly, the transfusion of large amounts 
of plasma into one individual may not be en- 
tirely innocuous. The dangers that have been 
considered are: 

i. Acquired specific resistance to transfused AHF. 
About 5% of haemophiliacs have circulating anti- 
coagulants.! The mechanism of origin of these anti- 
coagulants is not clear. 

(a) It may be unrelated to transfusion. 

(b) It may be a characteristic of certain haemo- 
philiacs that they may have ab initio a latent anti- 
coagulant, which will become overt following 
massive transfusion. 

(c) It may be a latent tendency in all haemo- 
philiacs to acquire anticoagulants following massive 
transfusion. 

(d) It may be a reaction, in any or some cases, 
to transfusion of a particular donor antigen. 

If the reason for acquiring anticoagulants is an 
inherent factor in the patient, it would not seem 
to be a contra-indication to plasma therapy, at least 
until the anticoagulant has become manifest. It seems 
certain that any such patient will require enough 
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plasma therapeutically at some stage to stimulate 
the appearance of the anticoagulant. 

If it is due to a donor factor, the rarity of 
occurrence of this phenomenon, taken in conjunc- 
tion with the enormous amounts of plasma that 
have been transfused, suggests that there are very 
few antigenic donors. If sufficient precautions are 
taken, trouble from this source could be minimized. 

Resistance to plasma has never been encountered 
in Johannesburg where pooled plasma is never used. 
The elimination of all pooled plasma from the 
treatment of haemophilia is indicated. Similarly, 
the use of the concentrated forms of AHF should 
be avoided wherever possible, and used only where 
all else fails. Complete donor and recipient records 
should be kept, to aid the identification of antigenic 
donors. 

ii. Fluid Overload During Transfusion. This 
complication has been described.? The problem 
becomes significant in cardiac or oliguric patients. 
Concentrated forms of AHF are available for such 
emergencies. 

iii. Proteins, Lipids or Other Substances Causing 
Toxic Effects. There is no evidence that this happens. 

iv. Transfusion Reactions. Minor reactions are 
common,!5 but short-lived and easy to treat. No 
severe complication of this sort has been reported. 

v. Amyloidosis. This has been postulated,” but 
no proof offered. 

vi. Thrombocytopaenia. This has been reported,!4 
following massive therapy. This did not cause 
further complications.; 

vii. Homologous Serum Jaundice. This has 
occurred very rarely. Avoidance of pooled plasma 
should minimize this. 

The advantage of frequent plasma therapy 
is considerable. The dangers seem nebulous 
provided that certain precautions are taken. 
Aggeler' shares this view, in stating that too 
much consideration should not be given to the 
dangers of transfusion in the treatment of 
haemophilia. Therefore, until convincing evi- 
dence to the contrary is forthcoming, plasma 
therapy should be utilized to the limits of avail- 
able supply. For this reason it is important 
to elucidate and define the minimum doses that 
will be therapeutically effective in a given 
situation, and to regard this as the correct dose. 
The policy of using excessive doses ‘to be on 
the safe side,’ is to be deplored. 

Before optimal treatment for a haemophilic 
patient can be undertaken, there are certain 
essentials which must be fulfilled. 

i. The case must undergo a complete 
haematological diagnosis!> at the earliest oppor- 
tunity after the first sign of pathological bleed- 
ing. Full details of the results of this investi- 
gation must be available at all times. 

All relevant relatives of an affected person 
should also be investigated. Any infant male 
in a known haemophilic family should be fully 
investigated before any signs of pathological 
bleeding have occurred. The use of cord 
blood could avoid the technical problem of 
venepuncture. 
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ii. Every known haemophiliac should have 
readily available an adequate supply of material 
for immediate transfusion. This may be ac- 
complished in two ways: 

(a) By maintaining close proximity to an efficient 
blood transfusion service, which can produce anti- 
haemophilic plasma on demand. 

(b) By utilizing the dried products now available 
with a potency that is encouragingly high. This is 
likely to be a practical source of nation-wide supply 
in the near future. Storage at room temperature 
does not cause deterioration. 

iii. Every haemophiliac must have a doctor, 
whether a private practitioner or hospital resi- 
dent, who can be called in or consulted urgently 
at any time. It is important that this patient- 
doctor partnership should be fostered as far 
as possible. The marked haemorrhagic indi- 
viduality of haemophilic patients leads to an 
increase of confidence of both parties when 
they know each other. 

iv. There should always be available a means 
of quick admission to a hospital where skilled 
treatment can be undertaken without delay. 

v. There should be a dentist available who 
is versed in the particular dental problems of 
haemophilia. 

vi. The patient and his family should be 
trained in the early diagnosis of bleeding epi- 
sodes, and in suitable First-Aid treatments. Every 
haemophilic household should be equipped 
with all the essential equipment for this pur- 
pose. This should include topical thrombin 
and adrenaline, ice-bags, sponge-rubber strips, 
elastic bandages, Elastoplast, Band-Aids, cotton 
wool, ribbon gauze and gauze for swabs, an 
antiseptic solution, scissors, forceps, sedatives 
and analgesics, and possibly also a supply of 
dried plasma with administration sets. 


PROPHYLACTIC METHODS 
i. THE PREVENTION OF BLEEDING 


It is mainly in this sphere that work has been 
done in the past. Yet this, of all the thera- 
peutic approaches, has been the least fruitful. 
The following methods have been attempted: 

(a) Prophylactic Plasma Transfusions,'® '5 
This has been tried in doses of 250 ml. daily 
or 3 times weekly. All cases seem to have had 
significant symptomatic improvement. If the 
available supplies warrant it, and the patient 
is prepared to put up with the inconvenience, 
this therapy seems justified. It is unlikely ever 
to be available for all haemophiliacs. Before 
leaving the question of prophylactic trans- 
fusion, the importance of correct haemato- 
logical diagnosis must again be stressed. In 
Christmas disease (Factor IX deficiency), which 
is clinically identical to haemophilia in every 
way, the treatment of choice is without doubt 
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once weekly plasma transfusion. The prognosis 
in that condition has been dramatically im- 
proved by this advance. 

(b) Steroids and Other Substances. Many 
workers stress the cyclical nature of haemo- 
philia. There is evidence that the use of 
steroids during the severe phases may reduce 
bleeding.* However, Aggeler! and Alexander? 
do not feel that steroids play any part in the 
treatment of haemophilia. 

Numerous other means have been tried, with 
a conspicuous lack of proven success.!5 The 
ideal is, of course, to find some substance which 
can overcome the metabolic block that is re- 
sponsible for the deficiency of AHF. There is 
always the possibility that some relatively sim- 
ple substance is not being absorbed, and that 
its parenteral administration could overcome 
the defect; or possibly the administration of 
a deficient enzyme might be the solution. No 
positive progress has yet been made in this 
sphere. 

(c) General Measures. Where specific mea- 
sures have been conspicuous for their lack of 
success, general measures do play a significant 
part. They are mostly self-evident but should 
be borne in mind and instituted where found 
to be lacking. Maximum general physical 
fitness must be the goal. de Gruchy® confirms 
that the incidence of tissue bleeding due to 
sudden accidental strain is lessened by the 
maintenance of good physical condition. A 
good diet is essential, but excess weight should 
be avoided, owing to the additional mechanical 
stresses that result. Adequate vitamin intake 
should be ensured, and some authors have 
stressed the value of additional vitamin C in- 
gestion.! Iron deficiency should be anticipated 
and avoided, though this is not a common com- 
plication, and iron should not be given without 
indication. 

Maximum physical strength and development 
should be the aim. Strong muscles lend 
valuable support to weak joints. Orthopaedic 
deformities, however slight, should be corrected, 
where possible, at the earliest opportunity.” 
Correct physiotherapy is often important here. 
Any malfunctioning limb or joint puts addi- 
tional strain on other parts, and facilitates 
trauma. 

Trauma should be reduced to a minimum. 
It is this principle that forms the basis of the 
first recorded prophylaxis in this condition. In 
biblical times, Rabbi Simon ben Galaliel stated 
that if two children of the same mother, or 
one child of each of two sisters, dies as a 
result of circumcision, the next child, or child 
of a third sister must not be circumcised. The 
explanation was that the blood of certain 
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families was ‘weak’. Tragedies have occurred 
in this country for not following this advice. 
In the young child, interest in non-traumatic 
activities should be fostered. Every haemo- 
philiac has suffered as a result of attempts to 
join his friends at cricket and football. To 
some extent this is inevitable, but early interest 
in reading, chess, card games and even table 
tennis affords considerable counter-attraction. 

Good dental care, with frequent checks, is 
of the utmost importance. A dental extrac- 
tion is a major undertaking, even to-day with 
readily available transfusion material. 

Haemophiliacs are particularly liable to re- 
currences of bleeding during convalescence. 
Too rapid return to normal function after a 
period of enforced bed rest often results quickly 
in a more serious bleed. 


ii. THE PREVENTION OF COMPLICATIONS 


The haemophiliac derives more benefit here 
than from any other aspect of his treatment. 
Accuracy in assessment, judgment and treat- 
ment are of the utmost importance. Skilful 
care is more important here than in any other 
part of the management. It is a depressing 
but incontestible fact that almost every haemo- 
philiac can pin-point examples of gross mis- 
management that have been partly or com- 
pletely responsible for permanent disability. 
The avoidance of this aspect of haemophilic 
tragedy should be the main aim of practitioners. 
It is very rare for serious bleeds to occur in 
spite of adequate therapy. The acute compli- 
cations and permanent orthopaedic disability 
that so frequently occur can be eliminated or 
drastically reduced by prompt judicious atten- 
tion. Early treatment is simple; hence the 
necessity for early assessment of which bleeds 
are potentially dangerous. This ability must 
be developed by the patient and his doctor. 
The complications of haemophilia may be 
classified as: 
A. Resulting from Uncontrolled Haemorrhage. 
1. General : 
(a) Haemophiliac arthropathy. 
(b) ‘ Pseudotumours’ and ‘ blood cysts ’. 
(c) Pressure effects : 
i. Ischaemic contractures. 
ii. Nerve lesions. 
iii. Distal gangrene. 
2. Specific Sites. 
(a) Asphyxia due to airway compression. 
(b) Cerebral haemorrhage. 
(c) Intra-abdominal haemorrhage: 
i. Intraluminar (exsanguination). 
ii. Intramural (intestinal obstruction). 
iii. Retroperitoneal (psoas contracture 
cyst). 
iv. Intraperitoneal. 
(d) Intrathoracic haemorrhage. 
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3. Following Severe Trauma. 
(a) Accidental. 
(b) Surgical : 
i. Emergency. 
ii. Elective. 
B. Haematological. 
Circulating anticoagulant. 
C. Natural Sequelae of the Life-Long Nature of the 
Disease. 
1. Psychological problems. 
2. Socio-economic problems. 
(a) Problems in education: 
i. Protection from trauma. 
ii. Absenteeism. 
(6) Problems in employment: 
i. Lack of education. 
ii. Employers’ antagonism. 
iii. Absenteeism. 
3. Problems of Analgesia. 
(a) Tolerance. 
(b) Addiction. 

Application of a few general principles will 
tend to reduce these considerably. Quick cor- 
rect treatment of any bleed will shorten, often 
dramatically, the disability time. It will also 
prevent many of the severe complications. The 
subsequent reduction in the period when pain 
is a problem will assist in the question of drug 
usage. The decreased suffering and absen- 
teeism will reduce the psychological problems. 
Three aspects which are of particular impor- 
tance to the haemophiliac will be dealt with 
here. 


A. ABSENTEEISM 


Of all the haemophiliac’s problems, this causes 
the greatest setbacks, both educationally and 
economically. It is for this reason that all 
therapy should be guided by the desire for as 
rapid as possible a return to school or work. 
Absenteeism should be reduced to a minimum. 
The following rules may serve as a guide to 
therapy : 

i. Any condition which can safely be 
treated while the patient remains ambulatory 
should be treated in this fashion. 

ii, Once bed rest is indicated, plasma 
therapy is essential to minimize the period of 
inactivity. Marfarlane!? has noted that heal- 
ing which occurs with great rapidity during 
AHF therapy, becomes very slow after its 
cessation. 

iii. Plasma therapy is not contra-indicated 
in an ambulatory patient. When a bleeding 
episode is a threat to continued activity, judi- 
cious plasma therapy may stave off trouble. 
There is great scope here for prophylactic 
plasma. 

An illustrative case is that of a 24-year-old 
intern, a proven case of AHF deficiency, with 
an AHF of 0%. During his school career he 
at no stage achieved a spell of longer than 
3, weeks on end when he could attend classes. 
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Things were under better control during his 
time at the University, but in each of his 6 
years of medical training he missed 10 weeks 
or more, and in one year was absent for 17 
of the 30 weeks’ course. His history during 
the following year is set out in detail here. 

January 1959. Bleeding was limited to one small 
intramuscular haemorrhage which settled rapidly, and 
at no stage became threatening. No treatment except 
the avoidance of undue exertion. 

February. A recurrence of bleeding from the same 
muscle as the month before (gluteal region) caused 
some loss of function and pain; 500 ml. of fresh 
plasma was given immediately, and no further 
trouble occurred. 

March. A few minor bruises occurred. One just 
above the left ankle was very painful, but responded 
after a tight pressure bandage had been applied. 
No plasma was required. 

April. An intramuscular haemorrhage deep in 
the left thigh made walking almost impossible; 
500 ml. of fresh plasma caused rapid improvement. 
Three days later the first symptom of a slight 
recurrence was followed by administation of a 
further 500 ml. No further trouble was encountered. 

May. Nil of note. 

June. An early ankle joint haemorrhage was 
treated immediately by a dose of 500 ml. of fresh 
plasma. Several small coincidental intramuscular 
and subcutaneous haemorrhages disappeared rapidly, 
as did the haemarthrosis. 

July. A kick from a confused patient caused a 
very large haematoma over the left shoulder, and a 
smaller one on the side of his jaw. The combination 
of these, and several minor bleeds present pre- 
viously, forced bed rest. Transfusion of fresh frozen 
plasma was carried out in doses of 500 ml., 3 doses 
on the first day, 2 on the second, and one each 
on the third and fourth. Spectacular resolution 
occurred, but an ensuing cellulitis of the nose with 
an underlying perichondritis, quite unrelated to the 
haemorrhagic tendency, necessitated a further stay 
in bed. On the sixth day, an apparently spontaneous 
haemorrhage (possibly related to the nasal infection) 
bled extensively into the right malar region. Anti- 
biotics, plus fresh frozen plasma, 1,000 ml., 1,000 
ml., 500 ml. and 500 ml., on successive days led 
to rapid recovery. The total period out of action 
was 14 days, not all of which could be attributed 
to haemorrhage. 

August. Nil of note. 

September. Nil of note. 

October. Nil of note. 

November. A deep cut of one thumb bled pro- 
fusely as a result of severance of a digital artery.~ 
Bleeding settled on pressure alone. However, sub- 
sequent heavy bleeding occurred several times at 
intervals of a few days, following minor trauma 
from using the hand. Eventually immobilization 
of the thumb and wrist in a plaster cast led to 
healing. This whole period involved 4 weeks of 
slight disability. No plasma was given for this. 
During this month a severe bleed in the region of 
one ischial tuberosity was treated with 1,500 ml. of 
plasma in 3 divided doses over 2 days. 

December. One major recurrence of the ischial 
bleed, and 2 minor subsequent recurrences neces- 
sitated 4 further transfusions of 500 ml. over a 
period of 9 days. Later in the month an episode 
of haematuria was observed carefully but settled 
without treatment in four days. 
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There are many points worthy of discussion 
arising from this one-year history. The first 
is the obvious one that 2 weeks out of action 
represents outstandingly the best year of his 
life. Several haemorrhages were treated with- 
out bed rest. This would previously have 
been necessary, either to prevent deterioration, 
or because the bleed had become sufficiently 
severe to enforce this. Use of fresh plasma 
was directly responsible for this improvement. 
The failure to treat the thumb with plasma 
was almost certainly incorrect and probably 
accounted for the long period required for 
recovery. Immediate plasma therapy followed 
by ligation of the artery and suture of the 
wound would have been best. Transfusions 
for several days would then have been neces- 
sary to prevent the possibility of bleeding and 
further damage to the wound by tearing out 
of the sutures. To remain ambulatory with 
an ankle haemarthrosis is hardly the treatment 
of choice. Nevertheless, every haemophiliac 
learns to assess his own bleeds, and the calcu- 
lated risk will usually be justified if due care 
is taken. The tendency for intramuscular 
haemorrhages to recur was due without doubt 
to the lack of opportunity for adequate rest. 
But all these injuries remained under control 
with the judicious use of plasma, and not one 
working day was lost. The severity of the 
haematoma in July was almost certainly due 
to the failure to institute therapy early enough 
(pressure of work led to a delay of 15 hours). 
Early transfusion might even have prevented 
significant bleeding. 

This sort of therapy is obviously justified. 
All haemophiliacs and their doctors should 
acquire the means and methods for putting 
this into practice. 


B. HAEMOPHILIC ARTHROPATHY 


The chronic disability due to long-standing 
deformity of joints (particularly the knee joint) 
is a great handicap to many haemophiliacs. It 
is difficult to know how to avoid haemar- 
throses, but the correct prompt treatment of 
these in the acute phase is of the utmost im- 
portance. No haemorrhage in a major joint 
should be taken lightly. Almost without ex- 
ception, joints with marked deformity represent 
the end result of numerous prolonged haemor- 
rhages. Experience is lacking, but there can 
be little doubt that reduction of the period of 
acute derangement will reduce the subsequent 
permanent change. Active measures in the 


treatment of haemarthroses are of especial im- 
portance in children and adolescents. 
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C. PROBLEMS OF SEDATION AND ANALGESIA 


Haemophiliacs experience intermittently a lot 
of severe pain. Its control is often a severe 
problem. Problems of addiction and acquired 
tolerance are very real. If the principles of 
rapid, active treatment are followed, heavy 
analgesia should seldom be required for more 
than a few hours. Care with prescription 
should *avoid trouble in this sphere, without 
necessitating the withholding of drugs. 

It should be borne in mind that salicylates 
should be avoided owing to their tendency 
to precipitate gastro-intestinal bleeding. Oral 
Physeptone has proved very successful in my 
experience. A doctor-patient in U.S.A. has 
mentioned great satisfaction from Thorazine 
(chlorpromazine, Largactil).!6 


iil, THE ELIMINATION OF HAEMOPHILIA 


Some authorities advocate active eugenic 
measures to eliminate the disease.'?_ The high 
incidence of sporadic cases (30%) and the 
haemophiliac’s natural assertion of his right to 
reproduce, demonstrate the futility of this pro- 
gramme. Haemophilia ‘has come to stay’. 

It is important to consider what can be done 
to make modern measures readily available to 
haemophiliacs. Haemophilia is not nearly such 
a rare condition as was previously thought, and 
current therapeutic success will inevitably lead 
to a greater incidence of the disease. Haemo- 
philiacs, with the formation of societies, are 
becoming a force in medical politics. With the 
combined efforts of these, medical associations 
and government bodies, many problems of 
haemophiliacs should be alleviated. These parti- 
cular points should receive consideration. 

1. Transfusion Facilities : 

(a) Quality of Products. Dried products are 
already being produced which retain 70% or 
more of original activity and do not deteriorate 
on storage.’ These will probably improve fur- 
ther with technical advances. Standardization 
of technique should be attempted to make this 
more widely possible. Use should be made 
of donors known to have high AHF levels. 
Pooled plasma should never be used. 

(b) Quantity of Products. There is a limit 
to the amount of plasma of human origin 
that can be made available. This limit ought 
to be elucidated and defined, as it might affect 
the indications for transfusion. The case des- 
cribed earlier used the plasma from 48 pints 
of blood during one year. Taking 50 units 
as the arbitrary annual requirement of one 
haemophiliac and estimating the number of 
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sufferers in South Africa as 500 (just under 
1 in 10,000 males), 25,000 units will need to 
be produced annually. No donor is bled more 
than 5 times per year, so the supply of this 
amount of plasma would depend on 5,000 
regular donors. This is not regarded as a 
major problem by the South African Blood 
Transfusion Service. The ratios for other coun- 
tries must be similar, so the problem does not 
seem insuperable. 

(c) Organization. This should without doubt 
be on a national basis. The presence of 
numerous small independent organizations is 
not conducive to consistent quality. 

2. Formation and Development of Haemo- 
philia Societies. These serve many purposes: 
(a) Full registration of all haemophiliacs. 

(4) Issue of ‘haemophilia books’ to be car- 
ried by all sufferers, containing details of: 

i. Name and address. 

ii. Diagnosis. 

iii. Full blood grouping. 

iv. Full details of all relevant haematological 
investigations. 

v. Details of any haematological or therapeutic 
idiosyncrasy. 

vi. Instructions on emergency treatment. 

vii. A list of all centres where antihaemophilic 
plasma is available. 

viii. Pages which can be used as a record of trans- 
fusion therapy. 


These books should be loose-leafed to accom- 
modate any additions or alterations deemed 
necessary. 

(c) Promotion of education of haemophiliacs, 
their families and their doctors on how to 
manage the disease. 

(d) Advice to families on other problems, 
such as education and vocational guidance. 

(e) Organization of social activities, and op- 
portunities for haemophiliacs and their families 
to meet. 

(f) Sponsoring research into: haemophilia, 
and collecting the results into a workable form 
of therapeusis. 

3. Development of Hospital Facilities. It is 
desirable for each centre which treats haemo- 
philiacs to have facilities for the haemato- 
logical, orthopaedic, physiotherapeutic, dental 
and nursing care, all of which is specialized. 
There should be close cooperation between 
these departments. When the numbers in 
attendance warrant it, the formation of a spe- 
cial Haemophilia Unit should be undertaken. 
Orthopaedic out-patient clinics for these 
patients should be started, with (where possi- 
ble), a haematologist in attendance. Facilities 
should be such that any new case can be inves- 
tigated at any time, and there should be oppor- 
tunities for family surveys. 
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4. Education of Practitioners. No case can 
be treated correctly without at least passing 
contact with a haemophilic clinic of the type 
mentioned. Practitioners should be made aware 
of the importance of their patients being fully 
investigated. Every effort should be made to 
facilitate contact between the private practi- 
tioner and the clinic. Discussion of problems 
and exchange of ideas should be freely possible. 
There are many practitioners who would wel- 
come advice on problems which are often a 
great burden to them. They must be made 
aware of the fact that there is a ready source 
of knowledge and assistance. All practitioners 
should be in possession of a list of all centres 
capable of coping with haemophilia. 

This paper has dealt almost exclusively with 
the commonest of all the defects of coagulation 
AHF deficiency. However, the majority of 
points which operate here are applicable to the 
other rarer deficiencies. The main differences 
involve the physical properties of the missing 
factor and therefore the frequency with which 
transfusion is necessary. This indicates again 
the importance of correct haematological classi- 
fication of these conditions which cannot be 
clinically distinguished. 


I should like to express my deep gratitude to my 
wife for her advice, both personal and professional, 
and for her tolerance of my incessant typing. 

This article owes much to the advice and en- 
couragement I have received from Dr. B. C. Ellis of 
the South African Blood Transfusion Service. To the 
technicians of that service, whose conscientious effi- 
ciency is largely responsible for my being in a 
position to write this article, I would like to say 
a very deserved ‘Thank you!’ To Prof. H. B. Stein 
and Dr. B. Bradlow of the Clinical Pathology 
Department of the University of the Witwatersrand, 
who have stimulated and supported my interest since 
I first knew them as a junior student, I am indebted 
for many of the ideas that form the basis of this 
paper. 
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NOTES AND NEWS : BERIGTE 


Dr. Desmond K. Quinlan, M.B., B.Ch. (Rand), L.M. 
(Dublin), Dip. O. & G. (Rand), F.C.O.G. (S.A.), 

commenced practice as a Specialist Gynaecologist 
and Obstetrician at 803 Rand Central, 165 Jeppe 


Street, Johannesburg and 113 Medical Arcade, 
Krugersdorp. (Telephones: — Johannesburg: 
Rooms: 23-1484; Residence: 41-1546. Krugers- 


dorp: Rooms: 660-1478). 


* * * 


Dr. Arthur Bull, of the Department of Anaesthetics, 
Groote Schuur Hospital, Cape Town, has been 
awarded a WHO Travelling Fellowship in Anaesthe- 
tics. Dr. Bull will visit the U.S.A., Canada and the 


United Kingdom, and will attend the Second World 
Conference of Anesthesiology in Toronto in Sep- 
tember this year. 


Mr. A. Kramer, M.P.S., a Director of South African 
Druggists Ltd., has left for the United Kingdom 
and Europe on a visit in connexion with the pur- 
chase of new equipment for the Lennon Ltd. Labora- 
tories at Port Elizabeth. 

This is a part of a programme of modernization 
and automation in the field of manufacture and 
packing of the wide range of pharmaceutical pro- 
ducts produced in the laboratories at Port Elizabeth. 


% * * 


Prof. O. V. S. Kok has been awarded a WHO 
Travelling Fellowship in Anaesthetics, which will 
enable him to go overseas from 10 June-8 December 
1960. 
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Professor Kok plans to visit hospitals and medical 
schools in, the U.S.A., Canada, the United Kingdom, 
Denmark, France, Italy and Portugal. 

He will attend the Second World Conference of 
Anesthesiology in Toronto (4—10 December 1960) 
as the official delegate of the South African Society 
of Anaesthetists. He will also represent the Univer- 
sity of Pretoria Faculty of Medicine and the Hospital 
Services Department of the Transvaal Provincial Ad- 
ministration as an official delegate. 


* * * 


THE OPHTHALMOLOGICAL SOCIETY OF SOUTH 
AFRICA 


Prof. J. Francois, a visiting ophthalmologist from 
oe Belgium, "will address two meetings of the 
cie 
Both lectures will be delivered in the Harveian 
Lecture —_—, = School, Johannesburg, com- 
mencing at 15 
Monday, 4 fs "1960: The Value of Electro- 
retinography for the Diagnosis of Congenital Blind- 


ness. 

Friday, 8 July 1960: Gene Carriers in Opbhthal- 
mology. 

All medical practitioners are welcome at the 


lectures. 
* * 


FOURTH AWARD FOR EXPERIMENTAL PATHOLOGY 
DR. FLOYD R. SKELTON HONOURED 


Dr. Floyd R. Skelton, of the Louisiana State Univer- 
sity School of Medicine, New Orleans, U.S.A., has 
been awarded the fourth annual Experimental 
Pathology award for meritorious research by an 
investigator under 40 years of age. 
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The award and a $1,000 honorarium, contributed 
by Parke, Davis & Company, were announced by 
the American Society for Experimental Pathology at 
its annual meeting here. 

Dr. Skelton, Associate Professor of Pathology at 
LSU and Director of the Urban Maes Research 
Foundation in New Orieans, received the award for 
his studies on the role of endocrines in the develop- 
ment of hypertensive vascular disease with particular 
emphasis on the part played by the adrenal glands. 

More than 800,000 in the U.S.A. die annually 
from heart disease, and fully 90% of this total is 
attributed to hypertension, rheumatic fever and 
arteriosclerosis. 

Progress in the search for the pathogenesis of 
hypertension has been greatly facilitated by the pro- 
duction of experimental counterparts of the human 
disease in laboratory animals. Dr. Skelton was cited 
as the first to describe two new methods for pro- 
ducing hypertension in experimental animals. 

His research has disclosed that administration of 
methylandrostenediol, a synthetic androgenic steroid, 
leads to substained hypertension when given to 
rodents. 

Dr. Skelton’s studies have also shown that sur- 
gical intervention on the adrenal gland can result in 
hypertensive disease in experimental animals. 

This latter method has opened up a new concept 
of the fundamental nature of hypertension, and has 
provided a simple experimental model which permits 
the intensive investigation of the relationship between 
adrenal secretions and hypertensive disease. 

Dr. Skelton was born in Ontario, Canada, in 1923 
and received his education at the University of 
Western Ontario and the University of Montreal. 
He has held posts in the US. since 1952, 
at the University of Kansas School of Medicine, 
Medical College of Georgia, and in New Orleans. 


PREPARATIONS AND APPLIANCES 


ENDOXAN IN MALIGNANT DISEASE 


Noristan Laboratories (Pty.) Ltd. introduce Endoxan, 
which is cyclophosphamide, a nitrogen mustard 
derivative, for treatment of tumours, leukaemia, 
lymphogranulomatosis, etc. It is of special value 
for protective therapy, ie. following surgery or 
radiation treatment and to prevent post-operative 
relapses. 

Endoxan appears to verify the principle of ‘in- 
active transport form ’—'active form’ at the site 
of the cancer; the main feature of Endoxan being 
its reduced toxicity, resulting in an increased 
tolerance. 

A further advantage is that Endoxan is available 
in both forms, as injections (100 and 200 mg., boxes 
of 10 and 50 vials) and as tablets (50 mg., ‘bottles 
of 50, 200 and 500 tablets). 

This preparation is also marketed on the Conti- 
nent (Endoxan), in Canada (Procytox) and in the 
U.S.A. (Cytoxan). 

Further details regarding indications, dosage and 
literature can be obtained from Noristan Laboratories 
(Pty.) Ltd., Silverton, Pretoria. Telephone: 6-4888. 


PROHEPARUM 


Proheparum, containing hydrolysate of whole, fresh 
liver, essential amino acids, choline, cysteine, inositol 
and vitamin B 12, has just been marketed by 


Noristan Laboratories (Pty.) Ltd., Silverton, Pretoria. 
(Telephone: 


6-4888). 


Proheparum is indicated in the treatment of 
hepatic diseases such as chronic hepatitis and 
cirrhosis and is valuable as a protective agent against 
intoxication of the liver, especially in alcoholics. 
Clinical investigations have proved that liver function 
tests often improve, ascites may be diminished and 
patients gain weight. 

Proheparum is non-toxic, the tablets are easy and 
pleasant to take, and should be given over a sufhi- 
ciently long period. Available as tablets, bottles of 
50, 200 and 500 tablets, the price being very 
reasonable. 


HONVAN FOR CARCINOMA OF THE PROSTATE 


Honvan is stilboesterol diphosphate for intensive 
and selective chemotherapeutic treatment of prostatic 
carcinoma. It seems to verify the ‘Principle of 
‘inactive transport form—active form’ at the site 
of cancer. (See Segal, S. J., Marberger, R. and 
Flocks, R. H. (1959): L Urol., 81, 3: 474). 

Honvan is well tolerated. The usual feminizing 
and gastro-intestinal side effects of oestrogen therapy 
are reduced to a minimum. 

As clinical investigations have produced satisfac- 
tory results, tablets (100 mg.) have now been made 
available for convenient maintenance therapy. 

Honvan is available in South Africa as: 

Ampoules: 5 c.c. containing 250 mg. each, boxes 
of 6 ampoules; and 

Tablets: Containing 100 mg. each, bottles of 20, 
50 and 250 tablets. 
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Full information and literature on Homvan can 
be obtained from Noristan Laboratories (Pty.) Ltd., 
Silverton, Pretoria. (Telephone: 6-4888). 


INSORAL FOR THE ORAL MANAGEMENT OF 
DIABETES 


South African Druggists Ltd. will shortly introduce 
Insoral (phenformin-DBI) manufactured under licence 
from U.S. Vitamin & Pharmaceutical Corporation 
of New York by the Lennon Ltd. Laboratories at 
Port Elizabeth. 

Composition: Insoral is N'-B-phenethylforma- 
midinyliminourea, a new oral hypoglycaemic agent 
completely unrelated to the sulfonylureas in chemi- 

structure or mode of action. 

Mode of Action. Based upon in vitro findings it 
is proposed that Insoral acts by a mechanism involv- 
ing the peripheral utilization of glucose and a 
secondary hypoglycaemic action involving a decrease 
in gluconeogenesis from protein. 

Indications. Insoral 
has been demon- 
strated in extensive 
clinical studies in 
the U.S.A. and in 
South Africa during 
the last 2 years, to 
be a potent, orally 
effective, lood 
sugar lowering com- 
pound of value in 
brittle diabetes, 
(juvenile or adult), 
stable adult  dia- 
betes, juvenile dia- 
betes and primary 
and secondary sulfo- 
nylurea failures. 
Virtually all classes 
of patients with dia- 
betes mellitus re- 
spond to treatment 
with Insoral with 
or without injected 
insulin. 

Dosage, Toxicity 
and Su Effects. 
Effective doses for 
most patients range 
to 150 mg. of Insoral daily. 
Hypoglycaemic response is often apparent in 
the first week of treatment. In _ sulfonylurea 
failures Imsoral (25 mg. or 50 mg. daily in 
divided doses) is added to the sulfonylurea dosage 
and the Imsoral is increased by 25 mg. every 3 or 
4 days until effective regulation of diabetes is 
attained. Then, the dosage of sulfonylurea may be 
gradually reduced and in some cases, eliminated. 
No evidence of organ tissue or functional toxicity 
has been observed to date in patients given Imsoral 
for periods of 6 months to nearly 3 years. No liver 
damage or dysfunction has been observed, and jaun- 
dice is not a problem in patients treated with 
Insoral. 

No undesirable changes in adrenal, thyroid, 
cardiac or respiratory functions have occurred during 
prolonged Imsoral therapy, nor have dermatological 
manifestations unequivocally related to the adminis- 
tration of Insoral been observed. 

Anorexia, nausea of vomiting occur and are noted 
with increasing frequency at higher dosage levels. 
The incidence and severity of gastrointestinal side 


from 50 mg. 
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effects may be minimized by careful regulation of 
the dosage and observation of the patient. 

Insoral is a potent, effective blood-sugar lowering 
agent, unusually free of toxicity and chemically 
stable. 

Presentation. Supplied in 25 mg., white, scored . 
ogee Containers of 50 and 100. Hospital pack 


Further information and samples for clinical 
evaluation may had from Ethical Promotion 
Section, South African Druggists Ltd., P.O. Box 
5644, Johannesburg, or upon request to any Whole- 
sale Branch of the Company. 


COSCOPIN PAEDIATRIC 
A NON-ADDICTIVE ANTI-TUSSIVE 


Evans Medical Supplies announce the introduction 
of Coscopin Paediatric, a half-strength Coscopin 
Linctus specially sweetened and flavoured to appeal 
to children. 

Coscopin Paediatric contains 6.25 mg. of noscapine 
per fluid drachm. In 1959 the World Health 
Organization cited noscapine as an_ outstanding 
example of a non-analgesic, non-addictive antitussive.! 

Noscapine is clinically more effective than codeine 
in the suppression of cough.? In contrast to the 
bronchoconstricting action of codeine, noscapine is 
a weak broncho-dilator. 

Coscopin Paediatric is available in bottles of 4 
fluid ounces. The recommended dosage is one to two 
teaspoonsfuls according to age. 

Further Information from: Evans Medical Sup- 
plies, P.O. Box 6607, Johannesburg. Telephone: 
33-1398. 

REFERENCES 
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INTRAVAL SUPPOSITORIES 


Maybaker (S.A.) (Pty.) Limited announce the intro- 
duction of Intraval brand thiopentone sodium sup- 
positories, which are indicated for pre-anaesthetic 
medication of children. 

The suppositories are supplied in containers of 
5 x 125 mg., 5 x 250 mg. and 5 x 500 mg. 


BENTRIDE: A NEw ORAL DIURETIC 


Boots Pure Drug Company announce that Bentride 
(bendrofluazide) is now freely available for general 
use. This important new oral diuretic more closely 
approaches the ideal than any hitherto available. 
Clinical trials have shown that it has no significant 
effect on the serum electrolyte pattern and potassium 
supplementation is seldom necessary. 

Bentride is 100-200 times more potent than 
chlorothiazide and has a longer duration of action. 
A single daily dose of 5-10 mg. is normally ade- 
quate. For maintenance, doses of 5-10 mg. once or 
twice weekly are often sufficient. 

Bentride is indicated in all cases of oedema and 
fluid retention and, like other chlorothiazide deriva- 
tives, is useful in the treatment of hypertension 
(either alone or with a ganglion-blocking agent). 

Bentride is, chemically, the 3-benzyl derivative of 
hydroflumethiazide and it has been given the ap- 
proved name of bendrofluazide by the B.P. Com- 
mission. 


| 
Vol. 
MEL 
The 
am 
to a 
crim 
quen 
omis 
legal 
circu 
TI 
by 
“a 
men 
harm 
activ 
howe 
with 
and 
teack 
of f 
posit 
to p 
othe: 
to 
We 
of th 
woul 
tent 
only 
1. 
] 


